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qui  comporte  une  telle  empreinte. 

Un  des  symboles  suivants  apparaltra  sur  la 
derni^re  im-^ge  de  cheque  microfiche,  selon  le  cas: 
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en  bas,  en  prenant  le  nombre  d  'images 
n^cessaire.  Les  diagrammes  suivants  illustrent  la 
m^thode. 
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1. 
4. 
7. 

10. 

13. 

16. 

21. 

23. 

27. 

30. 

33. 

36, 

38. 
41. 
45. 
49. 
51. 
54, 
57. 


83706951. 

147945794. 

33548. 

3,649,280,169,549. 
185. 

113.  18. 

875;  $27000.  22.  37  <la. 

8822  bu.  wheat  ;  1  ]  78  bn.  oats. 

9900;  ileiii.  100.  28.  27  lir. 


2.  94114466. 
5.   121964686. 
8.  26678. 

14.  6918.9f5. 

78. 


9. 
12. 
15. 
19. 


3.  77480828. 
6.  1.J6964779. 

13.'>04. 

128;  116. 

75. 

522;  2604;  159. 


619161890. 

7684  and  978 

296237. 

7000. 

$232. 

#37569. 


31.  7283. 
34.  7>da. 


24.  1200  yd. 
29.  550-1940730. 
32.  814541. 
35,  252. 


813.300,  $119(K),  $10500. 


58. 
61. 
64. 


39.  450  1b. 

42.  $30. 

46.  1 1 796  .steps. 
170C80900742874252. 
786543.        52.  31116. 

G89000.        .5.,.  123:7317.      .„.  ,.,„.    ; 
9801,  998001,  99980001,  99^0800001,  9604'.  996W4  99960004 
9999600004.  9409,  994009,  99940.K,9,  99994fmK,.)'        ' 
62:^309.        59.  37632.        60.  24725.' 
'^"'  62.  567761.        6.3.  $210 

65.  77190. 
9 


40,  312.39. 

«4.  9999000025. 

47.  $21000;  $.5400. 

50.  279620-^. 

5.3.  3X 

•'>fi.  496;  .,  /. 


7A  mi 
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6b.  42238274025;  1969^1.  e7.  9C  mi 

68.  400  mi.  69.  $115.  70.  5,. 

71.  90  da.        72.  3998936616.    7.3.  B 

74.  478;  369;  B8f   75.  $46850.        Ta  $22950. 

77.  37199.         78.  Min.  921654;  Sub.  184796. 

79.  Div.661;Q.943.  80.  1071  lb.;  $52.92.  81.  1980  lb.;  $59.40. 


Oeal  Exebcise.     Page  2u 


1. 

4. 

7. 
10. 
13. 
16. 
19. 
22. 


$10.08. 
.10080  min. 
234  mi. 
4957  sheep. 
$24. 

125  pages. . 
1. 
64. 


2.  1995  1b. 

5.  8, 

8.  945  «i. 

11.  365. 

14.  18c. 

17.  135  bags. 

20.  I860;  2114. 


3.  15840  yd. 

6.  1728  mi. 

9.  100  gal.  V 
12.  $90. 
48  hr. 
170.  - 
960  mi. 


15 

la 

21. 
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5. 

9. 
14. 
18. 
19. 
20. 


21 

24. 

27. 

30. 

33. 

37. 

39. 

41. 


1,  2,  3,  4,  5,  6,  8,  9,  10,  12,  15,  18,  20,  24,  30,  36,  40.  45 
60,  72,  90,  180,  360. 

97-  7.  7.  8.  130. 

21,  22,  23,  24.       12.  1,  3,  7,  9.  13.  203. 

3366000.  15.  46, 47, 48, 49,  50.   17.  27,  29,  31,  33,  35 

3391  and  2699  are  prime;  14787  and  1477  are  composite 
14,  21,  35. 

1,  2,  3,  4,  5,  6,  9,  10,  12,  15,  }8,  2(»,  25,  27,  30,  36,  45,  50,  54 
60,  75,  81,  90,  100,  108,  1.35,  1.50,  162,  180,  225,  270,  300  324' 
405,  450, 540,  675,  810,  900, 1350, 1620,  2026,  2700, 4050  810<j' 


76 

15. 

5|c. 

12  bbl. 

233. 

7  oz. 

1856,  4466. 


22.   189. 
25.  55  sacks. 
28.  8880.30. 
31.  30  mi. 
34.  7. 


93.  20. 
26.  $3. 12  J. 
29.  15  pieces. 
32.  24  firkins. 
36.  25. 


38.  23  apples  ;  89  oranges. 
40.  44496  rails. 


Bags  of  1,  2,  or  3  bu.  each.;  bins  of  .300,  200,  or  15  bu.  each. 
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42. 

45. 

48. 

51. 

56. 

o8. 

59. 

62. 

64. 

67. 

70. 

72. 

74. 

75. 


40  gr. 
2520. 
420. 


44.  4234. 
47.   123328. 
50.  35  times. 
54.  a  1650. 
57.  29. 


43.  446,  475. 

46.  287. 

49.  3327. 
"•  52.  36,  84,  132. 

eoinin.  r,6,  982832.  „, 

60hr.;^,300,ui.;^,240n,i.;6M80mi. 
^T""-  Go.  70560.  61    60 

3  and  6.  63.  44  time.s  ;  9'i84  trees. 

/?   i«    A  ^^'  ^^"^  ">*rbles.       66.  840  sec. 

Ji>  16  yd.  68.  460800.  rq    1-7  ri., 

^•'""-  T3.  7113120  da. 

^l,21mi.;//,l4„.i.;C',12,„i.;Z>,  lol,„i. 
900.  76.  2521777.  77.  ^,,152. 


1.   10080. 

4.  90. 
•  7.  97. 
10.  5fi| 

13.  300  Soard.s. 
16.   175  ^u. 
19.  42. 


1. 
2. 
4. 
5. 


13  8  8 


a  •>  8  9 


135» 


2D        n 
ST7.    13 


Oral  Exercisk. 

2-  5,5,  11,  11. 
5.  210. 
H.  8480. 

75. 

480  ac. 

3  mill. 


Pace  30 


11. 
14. 
17. 

20. 


3.   144. 

6.  35  ft. 

9.  24. 
12.  96  ft.  ^ 
15.  50  bays. 
18.  12  rd. 


1  qt.,  2  qt..  .i  qt.,  4  qt.,  6  qt.,  12  qt. 
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240088 
Ji5  9  —• 


'7S>     I'fjjf. 


3. 


a.'i     14 


408 


fl.10 
7Tf, 


<  n)    7  I  4  >    120)    4  20'i 

•J  i       »        17.7         n 

1^'  rn  ^r;  Vj,  tj, 


o.  in  descending  order, 

'•  (1)  115^.     (2)  25i\V.     (3)  263 » 


348 
T25, 


ini 


282 
?2iJ. 
I  1 
5J. 


«•    (0  AV      (2)   -?-'» 


9.  (1) 

10.  (1) 

11.  (1)  1» 


1  3S 

I-     (2) 


(2) 


4U 


^SF- 


(3)   lOf^. 


25- 


.12 


?• 


TBTT- 

(3) 
(3)  H. 
(•■')  IH-     (3)  18f 


(4)  5311. 


(4)  22.5. 


(4)  li 
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12.  (1)  ,V     (2)  jsjW 

13.  (1)  285.     (2)  8.350i.     (3)  24. 


14.  (1)  I 


(2)  ni     (3)  14rV,.     (4)  ^. 


(5)  1.     (6)  i. 
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1. 

4. 

y. 

13. 

16. 

18, 

19. 

22. 

23. 

27. 

31. 

33. 

34. 

37. 

39. 

43. 


«49i. 


027 


r,  »a 


2. 
and  fj.  6. 

Ship,  J24000;  cargo,  $36000, 

A   ^   It 


23 


21) 


7  « 

T5)    35- 


47a 
TFSiJO 
27 
35- 


11 


14.  A,  20;  7?,  48;  C,  84 


3.  <H38e0. 

918|. 


17.  14rV 


o2a 


.1 
T5> 

S 
Iff 


.1 
T5» 


A. 


ft. 


Horse,  $120;  carriage,  $105;  harness,  $25. 

J,  $4334;  B,  $1474;  C,  $3080.  21. 

$2015;  465  sheep;  390  calves;  806  pigs. 

«180.  24.   18  ft.  26. 

1-  28.  $40.  29. 

$13331;  ^V.  32.  1000000. 

30  min.;  A,  6  times;  li,  5  times;  C,  4  tinjes. 

^i/V;  A  A,  C",  ,Vr;  Aj?.  36.   J;   .. 

36-  38.  30  min.:  4500  rd.;  3600  rd.;  3000  rd. 

252.  40.   72  ft.;  64  ft.  41.   10^  bu.       42.1^. 

1350  men;  Irish,  540;  Scotch,  405;  English,  405.     44.  $2520. 


8 

or- 


Exercise  V.     Page  40 


2.  (c) 

3.  (1) 


4. 
5. 
6. 


i. 


10. 
11. 


(e) 

(1) 

(1) 

(1) 
s 

47 
(1) 

(6) 
(1) 
(1) 


.003;  .0019;  172.95. 

8741.2002.     (2)  .001.     (3)  26.841. 
(1)  .0041588.     (2)  18.9.326.     (3)  1.01. 

457.61.     (2)  .00192.     (3)  0.000926.     (4)  100.016. 

.44.     (2)  .216.     (3)  .8.57142.     (4)  2..34.'i. 

.42.     (2)  .47.     (.3)  2.4.3047.     (4)  124.7928673. 

finite;  y^j,  mixed  repetend;  Jf,  mixed  repetend;  H,  finite, 

mixed  repetend;  j%,  pure  repetend;  /d,  mixed  repetend. 


5 
TTT 

18?5Q55. 


(2) 


6 
TTTTT- 


(3)  5giJ. 


(A\    72  001) 
\-*)     '99  90. 


(f.)  4j§|5. 


'9999(5. 

15.8430.  (2)  1.7780052.  (.3)  10.60970788. 
20.7.58698...   (2)  .00.325.   (3)  .84010.   (4)  .123. 


ANSWERS 
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Exercise  YI.     Paok  43 


^-   ^8*-  4.  263  times;  I 

5.  .0000006  and  .0000009. 


7.  3.715. 
11-  «816|. 
14. 
17. 
21. 


1  > 


1.13  00 


«.S.75. 
10.7608  mi. 


12.  13;  ^3000. 

15.  ^21.60. 

18.  82jyd. 
22. 


6. 
9. 


114.90. 

.7142. 
13.  «232|. 
16.  425. 
20. 


23.  ^,8192.231;  /?,8l45.53j;  C,  «110.94j. 
25.  «34j.  26.  7.025,  .17141. 


''Hh- 


I5SI1 


1.  .09484., 

4.  235.104. 

7.  .0374. 

10.  .928. 


Exercise  VII.     Page  49 


2.  .002521. 
5.   26.38702. 
8.  426.104. 


3.   165,0995. 
6.   1.611. 
9.   170.3367. 


Exercise  VIII.     Page  49 


1. 

4. 

7. 
10. 
13. 
16. 
19. 
22. 
24. 
27. 


$4200. 
.432. 
JJ9.37J. 
14. 

l.'i^O  t. 
9000  men. 

A 

7.. 


2.  26911^  yd. 
5.  .0189  .  .  . 
«.  $12705. 


i;. 

20. 

23. 

345  l)oys;  15  masters 
U  i»i.  28. 


3. 

6. 

9. 
11.  42V  12. 

14.  W861 578  nearly.  15. 


30.  5hr. 


33. 

36. 

38. 


8085. 
«1575. 


31. 

34. 
37. 


Between  .0001  and  .0002. 


42(J00  men.* 

1. 

2.198  in. 

.05. 

54  sheep. 

.36400. 
Oyr. 


18. 
21. 

26. 

29. 

32. 
35. 


2ooo4i/yy>,/,. 

83733^. 

.75. 
4^6. 

21  •  91  on  •  6  «  6  7 
.4  in. 
937;  .02268  in. 

4  J  mi, 

2k.  6d. 

27i 

7li 

45  ft.  and  50  ft. 


u 


ANSWERS 
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1.  ¥;  ¥• 

4-  ^%  A,  H- 

7.  $24. 
10.  f46. 
13.  h  IxV 
16.  H. 
19.  Mac. 
22.  9211 
2fi.  A- 
28.  36  times. 
31.  12. 
34.  5  J  rd. 
37.  9200. 


2.  V;  V. 

5.  8. 

8.  35  pints. 
11.  40  lots. 
14.  «!}. 
17.  h 
20.  140. 
23.  84. 
26.   I 
29.  7  mi. 
32.  7fda. 
35.  24  apples. 
38.  $l2h. 


3.  M;  H- 

6.  $4. 
9.  $26. 

12.  A;  iV 

l.-).  36. 

18.  8  ft. 

21.  60  candidates. 

24.  H. 

27.  $3.15. 

30.   J. 

33.  $3tV. 

36.  $22j. 


Exercise  IX.     Page  56 


1.  (1)  497025.  (2)  .0002.56.  (.3)  68^V- 

2.  (1)  350402625.  (2)  .000004096.  (3)  561fJ. 

3.  (1)  247033850625.  (2)  .000000065536.  (3)  4632^1 

4.  16200;  3673.     5.  47.11.         6.  9261000. 
7-  -03.  9.  613089;  616225. 


lid 

I 

EXERCKSE   X. 

Page 

59 

l{                         1.  (1)  3. 

(2)4. 

(3)6. 

2. 

14. 

!  1                        3.  23. 

4.  32. 

5. 

75. 

';                          6.  297. 

7.  345. 

8. 

327. 

,;j                           9.  867. 

10.   440. 

11. 

8,35. 

:!                          12.  6031. 

13.  4698. 

14. 

23456. 

1'                        15.  72500. 

16.  2031. 

17. 

739000 

i\                       18.  5678. 

19.  437962. 

20. 

17325. 

I| 

Exercise  XI. 

Page 

59 

11 

1.  4.1. 

2.   .95. 

3. 

.51. 

1 

4.  .25. 

5.  .027. 

6. 

131.31. 

1 

7.   1.001. 

8.  210.75. 

9. 

137.65. 

ANSWERS 
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1.  4.4721. 

4.  .3478. 

7.  .02r>2. 

10.  .9999. 


1.  ?. 


4. 

7. 
10. 
13. 
16. 


2if. 
61. 

.7905. 
3.0822. 


1. 
4. 


855. 

748;  187. 

175.25; 

45. 

88.3. 
16.   103.66; 
19.   $5.28. 
22.   190J^. 


Exercise  XII.     Paoe 

2.  5.4772. 

5.  .4110. 
8.   .0347. 

II.  .5025. 

ExERClaE  XIII.     ] 

2.  ^\. 

6.  if?. 
8.   l\l 

11.  4i. 
14.   .6454. 
17.  8.7649. 


Exercise  XIV.     Page  61 


60 


9. 
13. 


2.-,  . 
4(11 


2. 

r>. 

.000365. 
10. 
14. 
17. 
20. 


797. 
405; 


270. 


4007. 
«950.12.i. 
217inb. 
742. 


23.   27.202...  ft. 


3 

.  .9486. 

6 

•   .1264. 

9 

.  4.0.305. 

12 

.  6.4833. 

E  60 

3. 

Ih 

6. 

2}. 

9. 

n. 

12. 

32. 

15. 

2.5298. 

18. 

4.0632. 

61 

3. 

2223. 

6, 

12.96;  il 

8. 

900. 

11. 

126. 

15. 

455.  ,368  ft. 

18. 

590.05...  yd. 

21. 

20  ft.  l.y  20  1 

Oral  Exercx.se.     Page  63 


1.  41. 
4.  96  yd. 
7.  25. 

10.  76  yd.  by  25  yd. 
13.  5  in. 

16.  M- 
19.  65. 
22,   16  vd. 


25.   168  yd.  by  56  yd.  26.  90. 


2.   42.  in. 

5.  625  sq.  yd. 

8.  5. 
11.   15  ft. 
14.  30. 
17.  5. 
20.   12  ft. 
23.  6  ft.  sq. 


3.   220  in.    ■ 
6.  20  ft.  by  20  ft. 
9.  82560. 
12.   256  .sq.  ft. 
15.   7. 
18.  35. 
21.   7. 
24.  $63. 
27.  45. 


16 
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ExERCMK  XV.    Paoe  art 


I 


1 

4. 

6. 

8. 
II. 
14. 
17. 
20, 
23. 
26. 
29. 
31. 
34. 
37. 
41. 

42. 
44. 
46. 
50. 
51. 


2. 

r. 


•1 
IT- 


4cwt.  61 J  lb, 

13«.  6il.  5. 

£16  0«.  Orl.;  93  lb.  li  oz. 

86rd.4>d.Uin.     9. 

.1 190476. 

2488^  gr. 

6. 

21  yd.  2  ft.  2|  in 

7442<rj  lb. 

2».  &{„d. 

2.1723;  .065169  t. 

40  :  53.  32 

6336D3  in.  35 

19mi.l46i;-;.3yd.  38 


12. 
15. 
18. 
21. 


I 

.0027. 
.53. 
45  mi. 
60  niin. 


24.  56  yd. 
27.  90. 


13{:{Sf  ft. 


3-  m- 

7.  .3285. 

10.  4t.  16cwt.  17.4lb. 

13.  Jfy?a. 

16.  18°  25'  16=/ff". 

19.  m- 

22.  1.2535...  lb. 

25.  £9  3/..  (Ul. 

28.  800000. 

30.  6  oz. 

33.  3da.  2hr.  20min. 

36.  1.49i>.ni.;149imi. 

-10.  .•^600;  $.36. 


7488  strokcH. 

^,  3  ac.  1  ro.  20  i»er.  21  yd.  771  in.;  Ji,  6.3  ro.  1  yter. 
11  yd  7  ft.  118»  in. ;  C,  7  ac.  2  ro.  16  r  ..t.  17  yd.  1  ft.  29f  in. 
29  yd.  43.   16  t.  4  cwt. ;  10  cwt.  80  11). 

$11.37L  4.'-..  2.-.9  bu.  2  pk.  1  gal.  Ih^'}  pt. 

$96.93...  47.   Loses  $L'.  48.   13Ji'c.   49.  20gr. 

4  ac.  2  ro.  7  po.  3  yd. ;  699  ac.  3  ro.  13  jki.  8}  yd. 
2  hr.  10  min.        52.  Loses  £29r)  3#.  2hl. 


Oral  Exercise.     Page  70 


1. 

134  pt. 

2. 

l!)i  oz. 

3. 

23  da. 

4. 

1856,1892,1904 

5. 

5  ft.  6  in. 

6. 

43  ft.  6  in. 

7. 

i  a.s  far. 

8. 

$1.54. 

9. 

6^  cd. 

10. 

$90. 

11. 

54. 

12. 

$28.70. 

13. 

$16. 

14. 

99c. 

15. 

297  .steps. 

16. 

2Usq.  yd. 

17. 

3::  cu.  ft. 

18. 

42  bottles. 

19. 

$13.90. 

20. 

$2.90. 

21. 

9  1b. 

22. 

11  t.  14  cwt. 

23. 

70  doz. 

24. 

2  cwt.  15  lb 

25. 

2  t.  11  cwt. 

26. 

S  bu.  1  pk. 

27. 

$4.90. 

28.  27  lb.  12  oz. 


mi 


AN8WEB8 
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EXEHCIMK  XVI.      pACiE  74 


4.  00070.807  111. 


2.  5007.030  m.  3.   17800.308  in. 

R.  5760  in. ;  67000  dm. ;  5760000  iiiiii. 

6.  8.769  111.;  .08769  Hm.;  .OOH709  Km. 

9.  5887:8)0  111.  10.  i>999.494  m.  II.  119.73  Km. 

12.  J21H0.40.  13.  3100  pcwtj*.  14.2008  m. 

15.  3230}§  times.        16.  "4.7824  Km.;  247824  dm. 
17.  $46.  18.   17.45  m. 


ExrucLsE  XVII.     Page  70 


1. 

3. 
10. 
13. 


5.0205  Ha.;  .')02.05  a.;  50205  ca. 
607.81  8«i.  m.  4.  2.7O50O8  sq.  ni. 

28.415...  m.  11.  9ll3fl.2.-). 

786.96  Ha.  14.  $14000. 


2.  19070005  sq.  m. 

9.   1.34.82  m. 
12.  9{HX)ca. 
15.    12470..30.s(i.  m. 


Exercise  XVIII.     Pa<;e  77 


1.  715.007078  cu.  m.;  715007.078  cu.  dm.;   715007078  cu.  cm. 

2.  7047.08  1.;  7047080  ml. 

3.  .45078  cu.  Dm.;  45G780  cu.  dcm. 
5.  899.04  81.  0.  233.98  St. 

10.  157.3  loads.  11.  7080  1. 

13.  $8.89.  14.  $12.09. 


4.  $22.33. 

7.  $22..53., 
12.  3  times. 
ir,.  $7,424. 


Exercise  XIX. 


Paoe  79 

3.  430357  eg. 


2.  345.05  g.;  3.4505  Hg.;  .34505  Kg. 

4.  0230  g.  ^   5.  37.005  Kg. 

6.  710500  g.    710500000  mg.;  7105000  dg.    7.  4500  Kg. 

8.  840  Kg.  9.  780  Kg.  1       900  letters. 

11.  $.3.04.  12.  7882.4  Kg. 

14.  .001293  to  1.         15.  4  to  5. 


16.  229.5  Kg. 


1.   1067.25  dm. 
4.   155000  sq.  cm. 


Exercise  XX.    Vac.k  80 

2.   15000  mg.  3. 

5.   1086.42  sq.  dcm.     0. 


43."   nm.;4..37cm. 

17:15  g. 


18 
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7, 
9, 
12. 
15. 
18. 
*  21. 
^24. 
^  27. 
30. 
3.3. 
36. 
39, 
42. 
/  45., 


100  mg.;   10000  dg. 


5000  mg. 
24855.303  mi. 

Ill835-?m. 

£84. 

.072.507  Kg. 
1.452  Kg. 

100000  I. 
68.1  m.*' 
909.0909  Kg.*" 
28.316...  1. 
80  J.  "^ 
381.777. 


10.  567.875  cu.  cm. 

13.  5168240  g. 

16.  1609.306  m. 
"  19.  2.20  lb. 
22.  4545  cu.  cm." 
25.  7911.5... mi. 
28.  5.005005  St. 
31.  6000  cu.  m.  " 
34.  140  ca. 
37.  1  mm.    •'' 
40.   1000:1840. 
43.  2194.50  HI. 


11. 
14. 

20. 
^^23. 

26. 
•'29. 
'-32. 

38. 
••41. 
«'44. 


8.  256700  eg. 
3720 }. 
.393696  in. 
27951  : 12500. 
15.4.95...  mi.* 
#3.29... 
13.5  Kg.  •* 
•03531...CU.  ft. 

861.25. 

23684,V  sec. 
906.6  Kg. 
5906.25  Kg. 
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4, 

6. 

8. 

10. 

12. 

1.5. 

18. 

20. 

22. 

24. 

29. 

31. 

34 

37 


•001.  3.10  m. 

78000  dcm. ;  4860  mm. 
84.568  cu.  m.  7.  8  cu.  m. 

463.68  sq.  Dm.;  46368000000.  sq.  mm 


5. 


370  cm. 

1000000  cu.  cm. 
Same. 

15^c. 

.01. 

2080  g.;  27.05  g 

■566.99...  g. 


9. 


11.  15  Ha.;  150000  ca. 

13.  100000  cu.  cm.  14. 
16.  1000000  g.  17. 
19.  3  m.;  3.13m.;  14.02 
21.  1  Kg.  =  10000  dg. 


78.9  1. 
.045786. 

10001. 
1000000  mg. 
111. ;  20.50  m. 


•  .367  g.;  7005  g 
28.  1 4  times. 
2.31  m.;  285600  dcm. 
196.7  St.  33.  425.095047  cu 

2.>4757  ca.  35.  98,30.7  Dl 

«4-998.  38.  478  times.' 


23.  512638  cm. 


30. 
m.; 
36. 
39. 


343000  I. 

000000006  cu.  m. 

70c. 

.156  Ha. 


1.  1  hr.  40min.  66  sec. 
3.  3  hr.  9  min.  4. 

6.  7  hr.  9  min.  28  sec. 


Exercise  XXI.    Page  87 


2.  9  min.  52  sec. 
llir.3min.48.sec.   5.  Chr.6nun.8i8ec. 
7.  Ghr.  lOmiu.oGsec. 
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8.  3  hr.  38  niin,  51§  sec.  a.iu. 
10.  8  hr.  54  niin.  32  sec.  p.m. 
12.  9°  20'.  13.  8°  28'. 

15.   18°  48'.  16.   123°  5'. 

18.  34°  26' 45"  E.         19.   106°  W. 

94°  32'  W,  22.  75°  42'. 

4  hr.  26  min.  26  sec.  p.m. 

19  min.  36  sec;  Standard 

15  min.  8  sec;  Quebec. 


21 
23 

25, 
26, 

28, 


9.  7  hr.  38  min.  48 sec. 
11.  56°  24'. 
14.  39°  5,5'. 
17.  104°  37'. 
20.   13°  23'  43.2"  E. 

24.  5  hr.  44  min.  p.m. 


('/)  1  hr.  20  min 
{(l)  3  hr.  12  min. 
29.  8  hr.  47  min.  55  sec.  i).m. 


27. 


(f>)  1  hr.  40  min. 


115°  35', 
(c)  2  hr. 


24  min. 


30.  97°  7'. 


Oral  Exercise.    Pack  90 


1.  27". 

4.  11°  52' 30" 

7.  56°. 

10.  70°. 


2.  75th  E. 
5.  75°  55". 
8.  18°  45';  east. 
11.  6°  15";  ea.st. 


13.  5  hr.  31  min.  32  sec.  a.m. 

15.  (a)  1  hr.  36  min.  p.m.       (//)  5  hr.  8  min.  a.ni 
24  min.  a.m.      ((f)  4  hr.  24  min.  p.m. 

16.  (a)  41°  15'.     (A)  51°.     (r)  64°  30'.     (,f)  100°  30'. 


3.  3  hr.  44  min. 

6.  2  hr.  2  mill.  p.m. 

9.  34°  .5'. 

12.  7  hr.  12  min.  p.m." 
14.  0  hr.  8  mill. 

(c)  4  hr. 


Exercise  XXII.    Page  92 


I.  56  da. 

2.  45  men. 

3. 

75c. 

4.  6  da. 

5.  l^da. 

6. 

$47775. 

7.  25  men. 

8.  r)43ji. 

9. 

203  mi. 

10.  P240. 

11.  «29iV 

12. 

54  da. 

13.  20c. 

14.  $158.95. 

1.5. 

7lir. 

16.  eijac 

1 7.  25  horses. 

18. 

12  hr. 

19.  8408J. 

20.  $9.15. 

21. 

$14.40. 

22.  $7833.33j. 

23.  $5040. 

24. 

18.7  1b. 

25.  tVV 

26.  27  min. 

27. 

$1182.12^. 

28.  286^?!  mi. 

29.  $400. 

30. 

£l  17«.  4.128^;. 

31.  18|  cwt. 

32.   14.208  rolls. 

I 
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33 
35, 
38. 

41. 
44. 
47. 
50. 
53. 
56. 
59. 
62. 
65. 
68. 
70. 
72. 
76. 
77. 
79. 
80. 
83. 
86. 
89. 
91. 
94. 
97. 
99. 
103. 
106. 
109. 


«160953.94;  181.527  a. 


2H  da. 

11268  soldiers. 

$54.61^. 

20  da. 

75  burners. 

7  wk. 

5iwk. 

2  da. 

13,Vt  da. 
6hr. 
2^  mill. 
18  da. 


36.  480  ac. 

39.  4000  horses. 

42.  ^360. 

45.  $78.60. 

48.  6  wk. 

51.  4  da. 

54.  84  da. 

57.  3,'Vda. 

60.  2rVHda. 

63.  9i-|j  min. 
66.  10  da. 
69-  U- 
^.H;^,  iHda.;  C,  lf]da. 
108  men.  73.  gg  ^^ 

107T«Ada.  76.  8  da. 

><,6ffda.;A9f|da.;CM4iH,da. 


34.  6  horses. 

37.  $1152. 

40.  $10.52. 

43.  .16bu. 
46.  27  laborers. 
49.  $396. 
52.   155|qr. 
55.  10  da. 
58.  3f  hr. 
61.  2f.f  da. 
64.  120  min. 
67.  4  hr. 

71.  lOi'fda. 
74.  3  hr. 

78.  4  da. 


10  points, 
28f  da. 
48  min. 
7^hr.;  18  hr. 
3y'lj  da. 


«!•  H  da.  82.  3J  hr. 

^^J  "^J  n»-  85.  I6i  mi. 

87.  6  hr.  30  min.  p.m.  88.  Ij'V  hr. 


5J  hr. 

92.  2.8.523309  hr. 


9da.of8hr.each.'  95.  7o  d- 


■is  more. 


112. 
115. 
117. 
119. 
120. 
122. 
12.5. 


50  mi.;  30  mi. 
$269.33i^. 
324  da. 
1200  men. 
60  min. 


101. 
104. 
107. 
110. 


90.   10  hr 
93.  32  da. 
96.  18  min. 
98.  5;!  da. 
102.  5  hr.  48  min. 


105.  $.029t%V 
108.  300Dien. 
111.  18  da. 
114.  33.^  da.;  I 


7mi.1048.3yd. 
680  m.  I 
$2408.40. 
3136  m. 
113.  TTiiiin.  _,.  ,^,^^,^^ 

in  ,»•       A.-      ."*^'  ■*"'"'  ""•  ^"'^  ^^  ""•  P«»-  hour, 
eo^r^. ""•'"' '""^-  H8.  360da. 

i^-if^n  fi.m.        121.  5  hr.  20  min.  p.m. 

120  m.  123      "iQ  rla 


ANSWEES 
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127. 

130. 

133. 

136. 

137. 

139. 

141. 

143. 
146. 
149, 
152. 
155. 
158. 
160. 
161. 
163. 
166. 
169. 


129.  81920. 
132.  17254.3. 


1000  m.  128.  296.6  Kg. 

$1714f  131.  |6lf. 

184  Kg.  135.  42.45  mi. 

Men,  $227.70;  women,  $91.08;  children,  «60.72. 

762^  bu.  at  74c.;  237^  bu.  at  82c.         138.  84,  97,  112 

17  cows;  15  hogs.  ►  140.  12hr.iojVjmin. 

bilk,  $1.15;  satin,  $1.35.  ;  142.  1500  m. 


12^^  mi. 
277.59  cu.  in. 
148^}  lb. 
$22181.25.v 

13tV3C.  ._ 

a 
5ir 


144.  14min.43jseo.    145. 


147.  108  mi. 
150.  364TJ*ffyd. 


148. 
151. 


153.  55fc.  per  hour.  V  154.  $1 


1028.78  g," 
4.40  p.m. 
$126. 
4.^ 
hr. 


^ih 


156.  14.77...  gal.  I.5; 

159.  1. 

Men,  $79.VjV;  women,  $108|f  i|;  children,  $93,^/5. 

1165471  tiles.      162.  (a)  1764  lb.;  (i)  28.224  cu.  ft. 

39^  gal.                 164.  2640  lb.  165.  40  ft.  by  24  ft. 

$8470.                   167.  560  yd.  168.  31f  ff  yd. 
60  mi.  distant. 


C 

)eal  E 

iXERCISE. 

Pa(;e 

109 

1. 

8  da. 

2. 

$135. 

3.  $19.50. 

4. 

2f  da. 

6. 

15  hr. 

6.  5.^  da. 

7. 

A,  16  da.;  Ji, 

95  da.; 

;  C.   ^^  da. 

8.  20  and  4. 

9. 

4j  and  3}. 

10. 

26  yd. 

11.  120  mi. 

12. 

$9.40. 

13. 

20  mi. 

14.  3  hr.  40  min 

15. 

1920  books. 

16. 

27^  mi. 

17.  $2.92j. 

18. 

41c. 

19. 

64. 

20.  $.5. 

21. 

27  ft.  6  in. 

22. 

42c. 

23.  $125.    24. 

40. 


Exercise  XXIII.     Page  in 


1.  (a)  170;  21.25.    (6)  5170;  738.571428.     (r)  168263;  56087  6 

(d)  215.7;  26.9625.     (e)  81.639;  10.204875 
2-  92.  3.   174  lb.  4.   10.4  vr. 

5.  $6.60  6.  36.75c.  7.  70,,.  .5<?. 

8.  lOr^syr.  10.  155  lb.  n.  ] 0139  ft. 


W 


I 
f 

is'l 

i 


22 
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12.  ^'s,  $1200;  £\  1900. 

13.  2^  doz.  and  7^  doz. 

15.  51233.  16.  539.2. 

^®-  29.4.  19.  6.'>.625. 

2^-  ^1  lb.  22.  48.35  gr. 

24.  12..58yr.  25.  11.3(58  carats. 

27.  448.63  Km.;  56.07916  Km. 

28.  774.4;  1765.4;  1762.1;  1718.76. 
30.  «12.80.  31.  61°. 

33.  91  Kg.  268.75  g. 


14.  7  boys  to  3  girls. 
17.  «12. 
20.  13.25  yr. 
23.  «9150;  45|c. 
26.  119  1b. 


29. 
32. 


169.5  cm. 

186.6  lb. 


1.   245. 

4.  97  lb. 

7.  6.5c. 
10.  5.75. 
13.  32  1b. 
16.   110;  22. 
19-  m-.  .99. 


.  m. 


Oral  Exercise. 

Page  115 

2.  43.75. 
5.   106.4  1b. 

3.  1  lb.  ].6oz. 
$35. 

8.  2oz. 
11.  «2l>.50. 
14.  lift.  8  in. 
17.  51  in. 
20.  560  i)ages. 

9.  10.500  m. 
12.  15  1b. 

15.  39  mi.;  9.75  mi 
18.  41.6 

Exercise  XXH^    Page  117 


2, 
5. 

H 
I. 

8. 

11. 

14. 

16. 

18. 
21. 
i4. 
27. 
.30. 


(«)  $120.         if>)   278  horses.         (c)   ^202.50.         (rf)   4  ac 
(c)  216  books.      (/)  ;j  >  yj.  ^  '   *  ^' 

«T;-  3.   l.Spupik  4.  4500., t. 

«f/00.5/.  6    440/  • 

(^Um.    (*)20%      (0U%.     (,)40%.     (.)2.,.     (.,)m,. 


20%. 
1|%. 
64%. 


9.  33.11%. 
12.  11J%. 
16.  #280. 


300;  234371;  4300000. 


#8100. 
330, 
60  gal. 
$4906.2.-). 
50000000  qr, 


19.  1000. 
22.  360  bu. 

25.  $3584. 
28.  4%;  5%. 
31.  84000. 


10.  3f%;  12J%;  15%. 
13.  1500%. 

17.  1875. 

20.  200. 

83.  27.WO. 
"  26.  $823.68. 
"  29.  $4.50. 

32.  750  sheep. 


ANSWERS 

2 

33.  Capital,  $1000000;  receipts,  $100000. 

34.  $20000. 

35.  $3000. 

-  3«.  $10000;  $4000. 

37.  Ml6r>. 

38.  14ff  yd. 

'   39.  $2. 

40.  5:4. 

41.  Barley,  40c. 

;  wheat,  75c. 

42.  277.5  dcm. 

43.  214415. 

44.  $1362  nearly. 

45.  1764t?ha. 

46.  150;  100;  90.        47.  75  girls. 

48.   19%. 

Obal  Exercise.    Page 

122 

1.  33i%. 

2.  24%. 

3.  54  sheep. 

4.  30;  45;  48. 

5-  ?b;  TTsni  to;  l- 

6-  Ton;  sV;  30 ;  iJw' 

7.  $150. 

8.  $1600. 

9.  $2000. 

10.  27  mi. 

11.  200  ac. 

12.  $1380. 

13.  80%. 

14.  80%. 

15.  60  pupils. 

16.  330  pupils. 

17,  $20. 

Exercise  XXV.    Page  124 


1.  (a)  $196.  (A)  $256.50.     (c)  $2103.30 

3.  33§%.  4.  $331. 

6.  $1.25.  7.  7xV 

9.  $113.40.  10.  $16. 

12.  $8.  13.  $11. 

15.  $15.12.  16.  $450. 

18.  $41 4|?.  19.  $320. 

21.  $1.08  gained  j  "r  gross. 

23.  $151.20.  24.  $28.50. 

26.  25%.  27.  22.54...%. 

29.  $413.34. 

Oral  Exercise.     Page  127 


2    $248. 

5.  32i%. 

8.  0%. 

11.  Loss,  141%. 
14.  46tv*T%. 
17.  $240. 
20.  300  shovels. 
22.  $13.04. 
25.    1U%. 
28.  $1.60. 


3.  $192. 

4.  $625. 

5.  28%. 

6.  $625. 

7.  $50. 

8.  $720. 

9.  20%. 

10.  20%. 

11.  $27.50. 

12.  25%. 

13.   111%. 

14.  160. 

15.  455. 

16.  28%. 

17.  0. 

18.  $6.26. 

19.  $80. 

20.  $5. 

24 
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Exercise  XXVL    Page  128 


1.  26%. 
4.  33J%. 
7.  40c. 
10.  f3.50. 
13.  94.35. 
16.  9600, 
19.   10%. 
22.  4  lb. 
25.  33i%. 
28.  0224. 
31.  66|%. 
;  34.  100%. 
..37.  9214. 
,40.  $4500. 
43.  93.40. 
46.  Loss,  91. 
49.  96.50. 
52.  50%. 

64.  980;  9l33i; 
66.  73§c. 
59.  26ic.;los8llJ 
62.  91800. 

65.  Loss,  6i%. 


2.  45/^%. 

S    50%. 

fc.  «a. 

11.  93500. 

14    £1  1«.  Id. 

17.  915. 

20.  9300. 

23.  93.45. 

26.  99|c. 

29.  9360. 
/32.  9180;  9360. 
^  35.  Loss,  40%. 
38.  96.17i 
41.  Loses  40%. 
44.  375^%. 
47.  9200. 
50.  95.60. 
53.  8%. 
loss,  913 J. 

57.  Loses  i%. 
%.    60.  Loss,  9200. 
6.3.  91600;  92400. 
66.  91298.96... 


3.  4.91...%. 
6.  Gained  13.9...%. 
9.  24  lb. 
12.  92000. 
15.  Gained  3{|%. 
18.  8%. 
21.  3«.  7K 
24.  93.60, 
"27.  940. 
30.  9400. 
33.  9800. 
-  36.  Loses  4^. 
39.  56i%. 
42.  6c. 

45.  99'2;  9115. 
48.  Loss,  5%. 
51.  94.30. 

55.  6§%. 

58.  91 H;  loss,  25%. 

61.  948. 

64.  80%. 

67.  91. 


Obal  Exercise.    Page  135 


1. 

4.  40%. 

7.  12c.;  72c. 
10.  91350;  9150. 
13.  14?%. 
16.  920. 
19.  40c. 
22.  250  yd. 


2.  4J?%. 

6.   10%. 

8.  9175. 
11.  33|%. 
14.  46|%. 
17.  Loss,  916. 
20.  92.20. 
23.  37^%. 


3.  25%. 

6.  929. 

9.  955. 
12.  20%. 
15.  980. 
18.  60c. 
21.  60c. 
24.  91.50, 


ANSWEBP 
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Exercise  XXVII.    Page  138 


1.  (a)  $106.40.     (i)  $700. 


2.  $167.37i 


3.  J7488. 

4,  $26,66. 

5.  41%, 

6.  21%. 

7.  51%. 

8.  11%. 

9.  (38400. 

10,  $7840, 

11,  $3750. 

12.  $712.50. 

13,  $77, 

14,  600  bbl. 

15,  $20000; 

$50.    16.  $9..')0. 

17.  1%. 

18.  $9800. 

19.  2%. 

20,  96|c, 

21.  7760  yd, 

22.  $5141. 

23,  3^%, 

24.  $7175. 

25.  $819;  $136 

5;  $25935, 

26.  31%. 

27.  $1,121. 

28,  83lc, 

29.  1280  ac. 

30,  $14100, 

31,  $11165, 

32.  21%. 

33,  $388, 

34,  4%;  2%, 

35.  4%. 

36,  $1916.25. 

37,  $1200;  $39.90 

38,  20000  lb. 

;  $35,88, 

• 
Oral  Exercise.  Page  143. 

1.  $8.40. 

2.  $12.50. 

3.  $540. 

4.  $432. 

5.  $15. 

6,  3%, 

7.  41%. 

8.  $12.60. 

9-  21%, 

10,  $356,/ 

11.  3%. 

12,  $.500, 

13,  $780, 

14,  4%.  ■ 

15,  ]2lc. 

16,  $30, 

17,  500  ac. 

18,  $1200, 

:;t,- 


1% 


19,  $384. 


1,  $3,121, 
4,  415,25, 
7,  $10000, 
10,  $531, 


Exercise  XXVIII,    Pacje  145 


2,  $747,25. 
5.  $473. 
8.  $4800. 
11,  $2450. 


.3.  £4488  15«. 
6.  $9.80. 
9.  $9930. 
12.  .6%.  1.3. 


14.  (n)  $750.     (6)  $312.50.     (c)  $24.')62.r.0.     ((0  $25750. 

15.  Claim,  $70000;  loss,  $5000.  16.  $.56.25. 


f%. 


17.  $54. 

20.  $15246  rV 


18.  $30000. 
21.  $164.44, 


19-  nr/o 


26 


1.  #31.70. 

4.  «60. 

7.  #2400. 
10.   1J%. 
13.  #1200. 
16.  4°/. 


AMSWEBS 

Oeal  Exehcme.    Page  us 
2.  #14. 
5.  #12000. 
8.  #3600;  #6000, 

n.  1%. 

!->•   1]%. 
17.  #6.3. 


3. 

6. 

9. 
12. 
15. 

18. 


#24. 
#1900. 

.1o/ 

?%• 

5/0' 

#162.60. 

#4800. 


Exercise  XXIX.    Page  150 
1.  #56.70.  2.  #0.017  1    aoA.,-,.,^ 

4.  Uc  o„ttea„,,„.  a.  rel„*„„tl,edoLr'^- 


12 
15 
17. 
19. 
20. 
22. 


6.  #25.07 
9.  l|c. 

#10500. 

#6000. 

#12. 


7. 
10. 
13. 
16. 
18. 


16  mills  on  the  dollar. 
18  milla  on  the  dollar. 
#275000.  23.  822.60 


#2300.  8    ^g.j 

#7800.  11    ^i^^(, 

#4000000.  14.   lie.;  ^qq. 

12  mills  on  the  dollar 
Ist ;  2|c. 


25.  12 J  mills  on  the  dollar. 


21.  #2500. 
24.  #2400. 


1.  #29400. 
4.  #5700. 
6.  #3750. 
9.  #67.50. 
12.  ^240. 


Oral  Exercise.  Page  162 

2.  #1600.  3.  14  ,„i,i3 

5.  15  mills  on  the  dollar. 

7.  #12000.  8.  J570, 

TO.  #14000.  11.  |«o. 

13.  821. 

15.  #4000. 


14.  8  mills  on  the  dollar 
16.  #18620. 

Exercise  XXX.    Page  154 


1.  #916.20. 
4.  #262.50. 

7.  35%. 
lU.  |!84. 


2.  #616. 
5.  #4750. 
8.  #8.88. 
11.  #210. 


3.  #218.75. 
6.  #1179. 
9.  8214.49. 
12.  35%. 
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13.  300  lb. 

14.  $7.50. 

15.  26% 

16.  $270. 

17.  81.50. 

18.  30% 

19.  93  per  p<juad. 

2U.  83402. 

i 


Oral  Exeecise.    Pa(je  156 


1.  811.25. 

4.  840. 

7.  838.09. 

9.  827.60.  10.  81512. 

12.  8300.  13.  4c.  per  pound. 

15.  25%.  16.  .3c. 

1 7.  40c.  per  hundredweight. 
19.  8109.20.  20.  40%. 

22.  81.25  per  ton. 


2.  $22.68.  .3.  8172.80. 

5.  50c.  per  pound.       6.  81.35  per  pound. 

8.  27  J  %  ;  ad  valorem. 

11.  52c. 

14.  84000. 

18.  81500. 

21.  8J%. 


1.  853.58^. 
4.  840. 


Exercise  XXXI.     Page  159 

2.  822.  3.  845.50. 

Exercise  XXXII.    Pa(;e  161 


1, 

2. 

5. 

8. 

11. 

14. 
17. 
20. 
23. 
26. 
28. 
30. 
34. 
37. 
40. 


(a)  863.80.     (f>)  8412.50.     (c)  8870. 
(/)8156.     ((/)  8164.02|. 


84789.50. 


8375. 
12i  yr. 
Lost  85. 
October  6th. 
8360  ;  2i  yr. 
81680. 
87500. 


3. 

6. 

9. 
12. 
15. 
18. 
21. 
24. 
27. 


811677.20. 
5iyr. 
20  yr. 

5%. 
6%.  • 
8320. 
81785. 


7^%. 
5%; 


10%. 


Second  is  greater  by  850. 
16  yr.  32.  30  yr. 

8150.  .35.  f  138.60. 

4J%  and  8^%.        38.  81228.80. 
8349.72. 


('0  8729.     (f)  83441.76. 

4.  Gains  822.50. 

7.  81.350. 
10.  5i%. 
13.  9|%.. 

16.  8600;  1.3^  yr. 
19.  8250  j  6%. 
22.  7%. 
25.   13^  yr. 

29.  4%. 

33.  81251.81.    • 
36.  81800. 
39.  813125. 


28 


AN8WEB8 


Obal  Exebcisk.    Page  lea 


1.  .09. 

7.  ex. 

10.  Uyr. 

13-  25  yr.;  20  yr.; 

!*•  81%;  10%;  f,%. 

18.  $525. 

21.  $500;  8%. 

24.  .3%. 

27.  Syr. 


2.  #94.50. 
6.  f«l. 
8.  6%. 
11.  2jyr. 


16|  yr. 


16 

19. 
22. 
25.  8%. 
28.  $1150, 


#862.50. 
#550. 

•  a/o. 


3.  #106. 
6.  8%. 
9.  #1000. 
12.  3fyr. 
7%. 
#96. 
6%. 
#4590. 


14 
17, 

20. 

23. 

26. 


1-  (a)  Dec.  3; 
(*)  June  24 
(c)  June  20 

2.  (a)  #393.34 


3.  #714.28. 
6.  9i^%. 
8.  #6.3.52.  • 

11-  nx- 

14.  #292. 
17.  #800. 
20.  7i%. 
23.  #11.5.3. 
26.  #1125. 


1.  #3. 

4.  #250. 

7.  #500. 
10.  #121;  #121 
13.  #75. 


EXERCI.SE  XXXIII.      I'AGE   171 

108  da.;  #985.20;  #14.80. 
;  73  da.;  #602.34;  #9.79. 
;  66  da.;  #.501.55;  #7.36 
(A)  #1584.44.     (c)  #.577.40. 


4.  #I.3.33|. 
7.  #838.02. 
9-  #25.50. 
12.  61%. 
15-  8|%. 
18.  iU- 
21.  #2919.68. 
24.   10]«%. 
27.  #300.11. 


5. 
#25.98. 
10. 
13. 

16. 
19. 
22. 

25. 

28. 


(d)  #722. 
#485. 

#11.22... 
73  da. 
Sept.  11. 
#312. 

71°/ 

#1666.46. 
#3046.57., 


Oral  Exercise.    Page  174 


2. 
5. 

8. 

n. 

14. 


#241. 

7i%. 

a  off. 
70  da. 
69  da. 


3.  #18. 

6.  146  da. 

9-  rh- 
12.  #500. 


AN8WEKS 
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Compound  Intekiwt.    PAtJE  176 

1.  (a)r'9.109.     (A)  f  107.733.     (r)  JI248.77.     (</)«! 60.32. 

2.  (a)  «1 141.166.    (A)  8843.648.    (t)  Hi 458.6075.    (rf)«l  1159.274. 


EXERCIHE  XXXIV.     Paue  177 


1. 
4. 

7. 
10. 
13. 
16. 
19. 
22. 
26. 
29. 
12. 
35. 
38. 
40. 


$12.5.509. 

f  1 32.405. 

#5.. 508. 

92o. 

81200. 

f'^OO;  5%. 

8560. 

82500. 

83750. 

8410;  8800. 

81810.25, 

830375. 

81771.41... 

250  mi. ;  300  mi. 


2. 

5. 

8. 
11. 
14. 
17. 


8238.81. 
81157.308. 
£4  3/».  2iVW- 
815400. 

7  49   o/ 


20.  81200. 
23.  12800. 
27.  8.243...%. 
30.  8150000;  4%. 
33,  810000. 
36.  862.500. 
39.  830.'i8.765  . . . 
;  360  mi.;  432  mi. 


3.  81689.73... 

6.  8153.22. 

9.  8420.25. 
12.  8240()(». 
15.  81000;  4%. 
18.  4.88...%. 
21.  5jyr. 

2.5.  (a)  82i{;  (/.)  4^%. 
28.  816000. 
31.  833007.71. 
34.   10648. 
37.  8%;  8625. 


Obal  Exercise     Page  181 


9      67A 


12  IS 


5.  81.50. 

7.  8(1. 03/.  8.  812.5. 

9.  8(1.05y;  (1.05/;  8(1.05/. 
11.  6%.  12.  25%. 

14.  8[400{(1.05/-l}]. 


3.  (11)'. 

6.  8(750(1.05/}. 

10.  9680. 
13.  8882. 


Review  Exercise  XXXV.     Pace  182 


1.  4.065%. 

4.  41825. 

7.  87119.80. 
10.  -4,  840;  Ji,  845. 
13.  As  40  to  31. 


2.  8225. 

B.   10%. 

8.  21.75. 
11.  88400. 
14.  88. 


3.  83640. 

6.  81760, 

9.  810935000. 
12.  4 18 Wles;  8323.-58. 
15,  2.97rf, 


I 


ao 
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16.  faOS.ysJ.  17.  16^22.11  lb. 

19.  Grain,  |1020;  groccricM,  fODO. 

20.  ^,1842.30;  ^,#918.87;  C,  $1598.83, 


22. 
25. 
28. 
31. 
34. 
37. 
39. 


12040. 
13000. 

Lns.s,  8^%. 

Lows  f  10. 163.. 
911c. 


23.  100  bales. 

26.  946§. 

29.  $1.86]  if. 

32.  $2.32}. 

35.  4000 lb.;  $1.08 J. 


i<,  $2.67?;  $2.68|;  40%;  .30j'3%. 

Gain,  12.!j9%.        40.  Lost,  $71  j J. 
41.  $6000;  $8160;  $e.')28. 
43.  633  J  lb.  44.   i  alloy  to  2  gold. 

45.  (a)  $0.548077.     (/>)  $0,899.     (r)  $855. 


18.   165;  255;  330. 

21.  $4500. 
24.  $255. 
27.  $2568. 
SO.  21  J%. 

33.  11J%;  Six. 
36.  $80. 
38.  $10. 

42.  $2.')30. 
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(c)  $11207.25.         (d)  3542. 


(ff)  $150. 
(<0  $3200. 
('0  4h-. 


1.  (a)  $8,562.40.         {/>)  $9310. 
(e)  £523  16«.  9f/. 

2.  (a)  $11200.     (4)  $2700.     (.)  $8.50.     (</)  £2400 

3.  (a)  $58.80.      (/>)  $171.fiO.      (r)  $38.5. 

4.  (a)  $G0O.     (/y)  $G80.     (r)  $550 

5.  (a)  6S%.     (/>)  5^%.     (c)  uiS 

6.  (a)  8J%.     (6)  71%.     (r)  7j%.  " 

7.  (rt)  140.     (/>)  70.     (r)  270. 

8.  (a)  $9600.     (/.)  $67500.     (,)  $41540 

9.  (a)  lOli.     (/.)  8.5.     (c)  92|. 
11.  ejiercents.;  J%, 
14.  $4984.80. 
17.  £24960. 


(c)  £6000. 
(e)  £276. 


10.  83|. 
13.  $450. 
16.  60%. 
19.  Nothing. 
22.  $8000. 
25.  $6000. 
28.  $44092. 

34.  $21500. 


12. 
1.5. 

18. 


£4725. 

22.3. 

90. 


36.  4  p     cents.;  $128700. 


20.  Increased;  $56.55.  21.  $10692;  $21,384. 
23-  55  yr.  24.  Los.s,  $1.70... 

27.  $40000. 

30.  $23. 

33.  $6000;  $3000. 

37.  $2.45. 


26.  6  per  cents. 
29.  89|. 
32.  $3200000. 
•'»5,  g240M.25. 
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38.  ll.ftO. 

42.  fl3G.4J8...;6i%. 

45.  $7(50. 

48.  924360. 

fil.  $305. 

54.  Increase,  £66^ 

50.  First,  by  $88^. 

59.  $34947. 

62.  $102.723... 

65.  40  Hiiaret 

67.  43J%. 


40.  7}%;  $50  lean.       41.  90;  $465. 
43.  £60000.  44.  87.ft. 

46.  $2035.  47.  $£.3.1 7  J  J. 

49.  Increase,  $59.40.  50.  $I520HJ. 

62.  £6000.  63.   1500  bbL 
55.  Loss,  $25;  increase,  $16 if. 

57.  $2200.  58.  $66. 

60.  $6900.  61.  90. 

63.  $1650.  64.  $1000. 
66.  5  per  cents.;  $136762..')0. 

68.  Loss,  $978;  increase,  $139.50. 
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1.  $5625. 

4.  $10400. 

7.  $7185. 
10.  $150. 
13.  4%. 
16.  $25000. 
19.  $4800. 


2.  $8400. 

6.  $2750. 

8.  $7700. 
11.  5%. 
14.  $1980. 
17.  $230. 
20.  Same. 


3.  $425. 

6.  $3500. 

9.  $4800. 
12.  $3750. 
15.  $2,500. 
18.  $12000. 
21.  $6480. 


ExEKCiSE  XXXVII.     Page  206 


1.  $33;  $27.  2.  $250;  $375;  $875;  $1000. 

3.  $3300;  $2200;  $1650;  $1320. 

4.  s,  cwt.  saltiHJtre;  1^  cwt.  sulphur;  1^  cwt.  charcoal 

5.  120  yd.;  160  yd.;  200  yd. 

6.  A,  $240;  B,  $80;  C,  $320.  7.  28;  32;  40. 

8.  A,  £102  38.  9(1.;  B,  £132  16*.  \Old.;  C\  £l83  18*. W. 

9.  $4515;  $10836;  $12040;  $90.30. 

10.  A,  $11.50;  B,  $5.75;  C,  $9.20. 

11.  Silver,  201, »r  gr.;  copper,  I61*-  gr. 

12.  $988;  $1490;  $1734. 
14.  $7560;  $5670.       15.  $52.50;  $35. 

17.  .1,$2.49;  J?,  $15.81. 

18.  113;  339;  678;  791.  19.  30. 


13.  120;  72;  45. 
16.   12  da. 
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20. 
21. 
22. 
2.3. 
25. 
26. 
27. 


57Hac.;  40|?ac.;  91^3  ac;  lOfS  ac. 

Men,  $5;  women,  $3;  boyis,  ^2.40.' 

Men,  $182.70;  women,  «182.70;  children,  8152.25 

aV'  „  ^^-  '''  ^'^'  ^'  «2500;  C,  81800. 

^,  810{>0;  £,  81200;   C,  81250;  Z),  81500. 

A  I  i.    .       *i  a  Jill  »^ 


jn4  .    3«  . 


flu 


29. 

30. 

32. 

33. 

36. 

38. 

39. 

41. 

42. 

44. 

47. 

48. 

50. 

52. 

53. 

54. 

55. 

57. 

58. 

59. 

60. 


86. 


8175.50;  8218.40;  8252.72;  8117.00;  8149.76. 
1200  boys. 

£142  12«.  6//.;  £42  15,.  9d.;  £U  5,.  3^. 
200;  189;  101.      .31.  81925;  8770;  8154. 
Nitre,  22  lb.;  charcoal,  4|  lb.;  sulphur,  3^  lb 
«8250.  34.  810;  818;  815.      35.  ^,  88c 

A,  81155;  £,  8572;  C,  8259.50.  37 

■  A,  817.50;  £,  852.50;  C,  8105;  B,  8175. 

■  811835.75.  40.  88400. 
Child,  81920.60;  brother,  8960.30 
856000;  848000;  842000.  43    ^^30 
«2  per  ounce.        45.  812;  88;  84.80.      46.'  10  men 
Men,  879.20;  women,  870.40;  children,  852.80 
1^:  20.                   49.  316. 

Tea,  38.;  coffee,  2,.;  cocoa,  U.  8<i.  51    81024 

8740  at  4h%;  8860  at  5^%.  " 

A,  83200;  B,  84800;  C,  86000;  B,  87000. 
Mtre  15jcwt.;  sulphur,  l,",cwt.;  charcoal,  2/,  cwt. 

839.95  56.  Gold,4dwt.22igr.;alloy,10igr. 

A,  3240;  B,  2196;  C,  1944;  B,  2052  ;  E,  1728;  6480. 
Man,  44  48.;  woman,  £3;  child,  £116,. 
Potash,  375  gr.;  soda,  390  gr. 
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B,  49^. 


1.  835;  850.  2.  840;  8«i0. 

3.  30  marbles;  90  marbles. 

4.  Horse,  8200;  buggy,  8175. 
6.  15  apples;  20  apples;  25  apples. 


7.  2473;  2265. 


6.  160;  200. 


s.  Oats,  98  bu.;  peas,  245  i,y 
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9.  A,  6200;  Ji,  880;  C,  §60. 


11.  Men,  61 1: 


women,  6104. 


10.  6261;  6f>4a 


x2    A,  «100;  /?,  6200;  C,  6600. 
1.3.  6lH.-;r.i    ^22.50;  63.3.73. 
.'5.  68;  84. 


16.  A,  6150;  Ji,  67.'-.;  C,  622 


14.  415  yd.;  .391  yd. 


1--  r);  6H;  614.        18.  6110;  6165;  62 

19.  40  gcise;  20  turkeys. 

20.  Horse,  6150;  cow,  650. 


20. 


21.  6425;  6375;  627.5. 


Exercise  XXXVIII.     Page  216 

1.  First,  644.25;  second,  688.50. 

2-  A,  675Ji- ;  B,  mU;  C,  6101^^,;  D,  61701^- 

3.  A,  64.50;  Ji,  66.75;  C,  611.25. 

4.  ^,  62062.40;  ^,  62320.20;  C,  6773.40. 

5.  ^,  613.50  ;  Ji,   61890  ;  C,  62100  ;  J),   §3450  ;  E,   6247.50  ; 
/;  6412..50. 

6.  ^'s,  611600;  Ji\  .S9062..50. 

7.  A,  6656tVA;  /?,  6286AVs.  8.  J),  620;  J?,  6.50. 
9.  A,  687.50;  /?,  6120;  C,  6202..50.      10.  630;  648;  628 

11.  66084. 

12.  A,  6234;  Ji,  6266.40;  C,  6306;  J),  634.5.60. 

1.3.  6300;  6200;  6500.  14.  ^igo,,;  i.r,  ,„„. 

15.  615..30;  614.2.5.  Hj.  j,  ^045;  yy,  ^22.5. 

17.  Johnston,  6585;  Wilson,  6487.f)0;  Miller,  6175.50. 
l^.^,  63355;  £,  658.30;  C,  61400. 

19.  ^,634.-30;  i?,  653.90. 

20.  A,  6735;  B,  6490;  C,  6367..50;  J),  6294. 

21.  ^^'s,  16f  gal.,  and  ^'s,  25tV  gal. 

22.  A,  6118.30;  B,  655.90;  C,  613. 

23.  B,  62250;  C,  65625. 

Oral  Exercise.     Page  219 

1.  6300;  6450;  6600.  2.  61250 

.3.  635;  645.        i.  §17!;  ^I'l.   g^f.:-. 

5.  B,  6160;  C,  6200;  A  6280.        '  '   6.  ^,  6I8O;  /?,  8200 
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7.  A,  ei200;  Ji,  $1600;  C,  82000. 

8.  A,  $4;  Ji,  m-,  C,  SIO;  B,  §7.  .       9.  «3l;  f4i. 
10.82500.         11.  ^,8700;  j5,  8300. 

12.  ^,8500;  J?,  8800.  13.  4  „!„_ 

14.  ^,8480;  ^,81200. 


Exercise  XXXIX.     Pa(.e  225 


*  1. 

4. 

'    7. 

10. 
'1.3. 

16. 
•  19. 

22. 

i   25. 

^28. 

;  30. 
33. 

^  35. 
38. 


8250.625. 

82015. 

109^. 

82.381.145... 

£576  12«.  (•»!. 

82666.65. 

1760  cojjeks. 

8238^1. 

4  marks  =  95c. 

81  =.848.. 

84.86. 

94  k-.  for  4 

■'■'•^7.5. 

5.2fr.  =  8l. 


5. 
8. 
11. 
14. 
17. 
20. 
*'23. 
26. 


83613..50. 
82298.05. 
844693.20. 
8248.3.484... 
£1=84.8665. 
llX  premium. 
9  fl.  20  krs. 
8' 788. 
82559..30... 


milruis. 

"31.  8442. 
marks. 

36.  82489.72...         ' 
i^   39.  Tlirough  Londf>ii 


'3.  8405. 
6.  82725.50  nearly. 
9.  1  %  discount. 
12.  £179. 

•15.  2.341%  di.scount. 
18.  2fr.  13  cent. 
21.  .875%  di.scount. 
.^24.  84500. 

27.  10785.3...  marks 
/  29.  83273.55. 
32.  £52  4«.  6g\rf. 
34.  84.81  nearly. 
'  37.  2%  premium. 


8.  .; 


T;:.ff- 


Miscellaneous  Exercise  XL.     Page  229 

1.  78|c.;  6Gic.  2.  J,  84912;  7?,  8G108. 

3.  81  =52'ij  fr.  4.   10  gal.  and  4  gal. 

5.  33J  lb.  of  8c.,  10c.  and  12c.,  and  100  lb.  of  20c 

6.  81212.  7.  812571. 
9.  82211t"i.                  10.  843.63. 

11.  Paris,  81428.5.71;';  London,  814600;  Amsterdam,  814640 

12.  1  lb.  at  8c.;  8i  lb.  at  13c.;  2|  lb.  at  14c. 

13.  89.70.  14.  .30  gal.  1.5.   1184%. 
16.  8,  10,  and  12  mo.   17.  £9176/-.                I8.  .42-23'!. 
19.  1.2372.                     20.  85774.43.  "   "      '     '  ^ ' 

21.  Direct,  814224.91;  circular,  $14476.72;  gain,  8251.81. 

22.  81  =906.5  reis.    '  23.  9  spirits  to  31  water. 


I 
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3i 


ij 


24. 
26. 
■28. 
■20. 
.31. 
.33. 


4  at  80;  8  at  85;  8  at  100; 


80  at  II.-). 


140  !!( 


1.3  lb. 


Turkey,  81.7".;  goose,  8.-. 
.300  bu.  at  C5c;  t;40  bu.  at  C58c.  i 
3.5c.   V 
1-2  g-al. 


27.  30  at  $4 ;  1 3r,  at  $4i ;  75  at  §5l ;  30  at  7i 


3i>.  .?  water  to  10  milk. 


30.  25  gal. 


34.  2U  oz 


35.  £-2  3s.  2jrf.  nearly. 


1. 

3. 

5. 

9. 

12. 

y  15. 

tl7. 
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S  is  greater.  2.  ]?  i.s  greater. 

I*.;  is  le:ist;  i  is  greatest. 
112:40.5.  '  C.  $31.2.5. 


13 

in- 


4. 

''8. 


10.   1;   3i 


:  364. 

:.36. 


»:13-  M4.  vl'srate; 

2  lir.  30  niin.  p.m. 
4!J.4!J  in.  *18.  40. 


'  n.  128 :i. 

li's  as  15!):  ii>o. 

16.  63.60.. 
>19. 


ft. 


4'! 
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t  1. 
4. 

10. 

13. 

14. 

15. 

.  17. 

.  20. 

23. 

26. 

29. 

32. 

34. 

•  36. 


4:3::  12:9. 
A:C'::  25 :  39. 

.048. 
17.08. 


2.  l-2l 
I-   5.  21. 

8.  28. 
11.  $1560. 


3. 

>•  6. 
9. 
12. 


.0076. 

1  0 
2r- 

« 

4  8 
17.5- 


^J,  r)52;  /;,  8460;  C,  $345;  D,  $230. 

J,  «3000;  y;,  84500;  C,  $5625;  />,  86562..50. 

A,  8C7.50;  7>',  854;  C,  845.         -  lo.  55^  77^  99^  j^l 


81 2000. 

31Y2  ft. 

829.25, 

7722  .stones. 

2025  l.u. 

£128.5. 

1%  nii. 

10  da.;  125  da. 


■18.  816^. 
21.  78^  yd. 
24.  821. .59. 
27.  12800 


19.  847. 13  J. 

22.  8902,;;. 

25.  4  men. 

■   28.  6n?  hr. 

31.  10  da. 
33.  10  hr.  40  min.  30 4^  .«ec. 
35.  3  hr.  25  min.  ij.m. 
3: 


30.  28.\  da 


427|  mi. 


1. 
4. 


s.  3.  4 
3>  4  )  7- 

3:4. 


Oral  Exercise. 

2.  h  i;  I 

5.  15: 16, 


Paoe  240 

3.  I 

6.  18. 


oo 

ANSWERS 

7.  36. 

8. 

32  mm. 

10.  15  hr. 

11. 

6Ce. 

13.  $121. 

14. 

340  fr. 

16.  465  fr. 

17. 

15  oranges. 

19.  225  ft. 

20. 

25^  da. 

22.  $65i 

23. 

««4. 

25.  4.56  g. 

26. 

«84. 

9.  *30. 
12.  $40. 
15.  4. 

18.  67r.O  Kg. 
21.  108  revolutiom. 
24.  $220. 
27.  $1212.80. 


EXER, 


c-T   T 


II.    Page  244 


10.  Rate,  8  mi.;  8  mi.  from  starting  point. 

16.  (fj)  27.1  in.;  28.3  in.;  22.3  in. 

18.  (*)  12..5°C.;    12°  R. 

23.  (c)  1876,  33.3  millions;  1895,  39.7  millions. 

Exercise  XLIV.     Page  251 

1.  (a)  300f  sq.  ft.  (hj  1 2  sq.  ft.  (.)  3.894  .sq.  m.  (d)  4525  sq  ft 
(e)  356^sq.  ft.  (/)  4.512  sq.  dm.  " 

2.  (a)  14061  sq.  yd.      (/.)  315^  sq.  ft.     (c)  12.96  sq.  m 

r/)  91  sq.  ft.  121  sq.  in.  (,)  2232  sq.  ft.  81  sq  in.' 

(/)  34.81  sq.  dm.  * 

3.  (a)  8  ft.  9  in.  (i)  1 1  yd.  (c)  88  yd.   (r/)  99  yd.  (e)  60  m 

4.  (a)  103  ft.  (f,)  405  ft.  5.  64  .scj.  in. 
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1.  86§  sq.  yd.  2.  $8712. 

4.  $106.66i  5.  $48. 

7.  $69.42...  8.   18.5  m 

9.  (a)500sq.  ft.;   100  ft. 
10.  (a)  4|  mi.     (/>)  GIO  ac. 


3.  $3.5.46§. 
6.  $2.40... 


11.  $.50. 93 J. 
Exerci.se  XLVI.     Page  254 


1.  80  sq.  yd.  2.  310§  sq.  yd. 

4.  UJ 09...  bunches.    5.  $54. 


3.  $56.?.7i. 
6.  $184.80. 
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1.  (a)  30J  yd. 


(<0  4r)5  yd.  nearly. 


(A)  89J  yd.  nearly. 


2.»(a)  «33.Q0. 
((?)  ^161. 60. 


•  (/>)  §03.  (f)  §84.60. 

(/)ir.31.16...fr.;  «296.02. 


(c)  1451  yd. 
(d)£u  18«.  6<?. 


3.'(a)  §57^V     (/.)  ^61.215.  .  (c)  $176.85 

ExERci.SE  XLVII  I.     Pal,e  257 

1.  (a)  $22.7.5.      (6)  $12.97...      (c)  £6  13«.  2^      (,/)  £6  Os.  did 

2.  $18.37^  3.  822.191. 

Exercise  XLIX.     Page  258 

1.  (a)  28  sq.  per.  (/.)  21,^'^  sq.  yd.  (c)  2.52{^  sq.  ft. 

(rf)  264.74  sq.  m.  2.   137J  yd 

3.  2.1  ac.  4.   1120  yd.  5.  55  ft. 

Exercise  L.     Page  259 

1.  («)  105  sq.  ft.  (/.)  688^  sq.  in.  (e)  54.192  ac. 

(d)  926.00625  sq.  ni.  2.  27  ft 

3.  27i|  chains.  4.  237J  ft.  5.  3.8  ni. 


Exercise  LI.     Page  261 


1.   19500  sq.  ft. 
4.  36  ft. 
7.  24.6  m. 


2.   1.875  ac. 
5.   28|  S(,.  ft. 


3.   151.5285  ares. 
Q    8.284  sq.  ch. 


Exercise  LI  I.     Page  263 


1.  (a)  58  ft.  (fj)  169  in.     (r)  185  ft.     ((/)  274  yd. 

2.  («)  374  in.  (/>)  608  in.     (r)  1012  yd.     (r/)  532  in 

3.  (a)  64  yd.  {0,  69  ft.     (r)  503.813 . . .  in.       I)  896  ft 
"*•   ^-^»-  •'■>•  346  yd.                     0.  17  ft. 
7.0112.80.  8.   163.2...  vd.               9.  8«3  H75  ft 

10.  76.12  ft.  11.  13  ft.  from  ground. 

12.  *!1.6  ft  13.  92.95  ft. 
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Exercise  LIII. 

(«)2?in.     (/')4,''jin. 
(«)  10.8 19...  dm. 


Page  26 
(c)  6.72  cm. 


(rf)  8f  f  in. 


ExERci.SE  LIV.  Page  267 


(A)  600  sq.  ft. 
(e)  690  m^m. 


1.  (a)  1026  .sq,  yd. 
((/)  84  s(i.  chains. 

2.  14160  8(1.  ft. 

3.  On  11,  U  ft.;  on  13,  12jf  ft.;  on  1.5,  ll^  ft 

4.  133837  s(i.  ft.    .•-,.  29  ft.,  52  ft.,  69  ft. 


(c)  2250  sq.  yd. 
(/)  19536  sq.  chains. 


1. 
2. 

3. 

4. 
6. 
9. 


Exercise  LV.     Pa(;e  268 
(a)  44  ft.     (/>)19.8ft.     (c)  248601  mi.     (rf)  1518  ft. 


('/)  59J  ft.    (/.)  21.7  ft.     (c)  49  cm. 

(e)  8.05  mi.    (/)  262.5  cm. 

(n)  11  ft.  (/>)  102s  ft.  (c)  29.92  chains. 

11  in.;  13,1  in. 

4545xV  times. 

7  ft. 


17|  in.;  82 J  in. 
7.  4136  ft. 


(d)  3  ft.  9J  in. 

((f)  146f  ft. 
01 87 J  .S(i.  ft. 
9  mi. 


Exercise  LVI.     Page  270 


2. 
3. 

6. 

8. 
10. 
13. 
15. 


(n)  1386  sq.  ft.  (/.)  3850  .sq.  cm.  (e)  7546  sq.  in. 

'0  47H  .sq.  m.       (.)  9735314?  .s.j.  yd.        (/)  38028J  sq.  dm. 
00  63  ft.     (/y)3jyd.     (r)5.6m.     (r?)  21  chain.s. 
llOsq.  in.  4.  246.67  yd.  5.  336  cm. 

2464  .sq.  in.  7.  19.79  in. 

14  yd.;  11704  sq.  yd.;  49896  .sq.  yd.         9.  962^  sq  in 
-n  ft.  11.  2821?  in.  12.  42  ft. 

3.''..4.56...ni.  14.  702.048  in. 

Square,  3748096  sq.  in.;  circle,  4770304  .scj.  in. 


Exercise  LVII.     Page  272 


1.  36  sq.  ft. 

4.  8  ft. 

6.  144";  88  ft. 


2.  5r«j  .s(i.  ft.      3.  30 J  sq.  ft. 
5.  Length,  42 J  in.;  arp.a,  442f  sq.  in. 
7.  118.79  dm. 


ANSWERS 
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ExEPriHE  LVIII.      pA(iE  273 


1.  24  in.  by  32  in. 
4.  4  J  ac. 
7.  r-.Ocm. 


1  to  6G0. 
1240 J  sq.  ft. 


fj. 


8.  67  J  S(|.  ft. 


10.  b'lft  ;  28Ht.      11.  220  yd. 
13.  16min.;  2G|  niin. 


3.  3fi  min. 
6.  1280.s(i.  mi. 
9.  lAac. 
12.  p90. 


Miscellaneous  Exercise  LIX.     Page  275 


1.  210  ft. 

4,  $1.20. 

7.  1  ft.  9J  in. 
10.  $13.r)0. 
12.  lO.'ilU.sq.  yd.; 
14.  8fi9.20. 
17.  1125  ae. 
20.  39  ft.,  00  ft.,  03 
i22.  75J  yd. 
25.  £4  iK.  GHy,/. 
28.  705  yd.  " 
31.  11}  ft. 
33.  230.94  sq.  ft. 
35.  225  sq.  yd. 
38.   1875  s<|-  i"- 
41.  32  in. 
44.  113.:^  ft. 

46.  Circle,  616  .scj.  in 

47.  88  in. 


3.  §5.95. 

6.   171ft. 

9.  5952  stones. 


2.  £13  10». 

5.   1 2  ft. 

8.  §12. 
11.  429  yd.;  715  yd. 
29553  sq.  yd. 
15.   2  ft. 
IS.  221  ft. 
ft. 
i.'3.  83346.87.^. 
26.  §60.75;  §20.42.',. 

29.  104  y<l. 
32.  2214  in.;  243602  sq.  in. 
34.  Decrca.sc,  2.25  sq.  yd. 

30.  1400  sij.  yd.  37.   220  yd. 
39.  498.83  sq.  in.          40.   4056  S(i.  ft. 
42.  2.8873  ft.  43.   7854  .s.i.  y,l. 
45.  504  S(i.  ft. ;  88  ft. 

;  square,  484  sq.  in. ;  triangle,  372.58  in[.  in. 


13.  26  yd. 
16.  300. 
19.  5.6  ft. 
21.   22  ft. 
21.    11  sq.  ft. 
27.  §12.38.70. 
30.   23.95  ft. 


OnAL  Exercise.     Page  280 


1.  1849  sq.  ft. 

4.  391  sq.  in. 

7.  2250  sq.  dm. 

10.  26  ft. 

13.  1.32  in. 


2.  1386  sq.  in. 

5.  25  A  yd. 

8.  50.5  m. 
H.   14^  s(i.  ft. 
14.  180  times. 


3.    1     in. 

6.  616  sq.  dm. 

9.  837  board  ft. 
12.  §2.66|. 
15.  40  yd. 
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16.  37  yd. 

19.  20  sq.  ft. 

•12.  lOf  ft.;  7?  ft. 


17.  $50. 

20.  290  cu.  ft. 


18.  8465. 

21.  26    sq.  dm. 


Exercise  LX.     Pace  283 


(a)  33G  cu.  ft.    (/>)  mil.    {,•)  IOSHjVj  ou.  ft.    (rf)  281.2  cu.  dm. 


1, 

2.  421^  cu.  in. 

4.  8  in.;  512  cu.  in. 

7.  14088}  J  t. 
10.  2031  nb. 
13.  32  ft. 


3.  61 J  .s(i.  ft.;  3Ucu.  ft. 

5.  5 1  ft.  6.  9600. 

8.  500  men.  9.  1  ft.  7  in. 

11.  \  cwt.  12.  160. 

14.  £38  19x.  2rf. 


1. 

2. 

3. 

5. 

6. 

0. 
12. 
!.">. 
18. 


ExERcifSK  LXI.     Page  286 

(rt)  14|  sq.  ft.      {!>)  93 J  sq.  ft.      (c)  275  s(i.  m 
{e)  33  sq.  ft.     (/)  21.12  sq.  m. 
(«)  945  j'V  8(1.  in.  {h)  163.68  sq.  m.  (c) 

{<!)  438.52...  sq.  ni. 

4.  §28.871. 

CO  57}'cu.  ft. 

(«)  31 18  J  cu.  in. 

7.  §247..')0. 


(rf)  4,',  sq.ft. 


1(1.  in. 


1018j"j-  sq.  in. 
(«)  176  cu.  ft. 
((/)  269J  cu.  in. 
\Q\  cu.  yd. 
14|  cu.  ft.      10. 
3y  ft.  j)er  hour.  13. 
1694  coins.      16. 
4752  lb. 

Exerci.se  LXI  I 


27. I  cu.  ft. 
14.4  in. 
1194?  cu. 


m. 


{c)  1122.06  cu.  ni. 
(/)  818.60625  cu.  m. 
8.  118.",  cu.  in. 
11.  36|cu.  ft. 
14.  11.2  in.  nearly. 
17.  3  ft. 


Page  288 


1.  1125.s(i.  ft. 
4.  37J  sq.  ft. 


2.  1053  s(i.  ft. 
5.  12480s(i.  dm. 


3.  432  sq.  ft. 


1.  630  cu.  ft. 
4.  13400  1b. 
7.  34  cu.  m. 


Exercise  LXIII.     Pa(;e  289 


2.  2250  cu.  ft.  3.  3421  cu.  ft. 

5.  34661455}  cu.  yd.   6.  9680  cu.  ft. 


ANSWEKS 


ExERcidE  LXIV.     ''ace  291 

1.  60  sq.  yd.  2.  554|  s(i.  Tt.;  592/5  «q.  ft. 

3.  242  sq.ft.  4.65c.  .5.  306.144 ...  sq.  ft. 

6.  23V  ft.  7.  22^4  s(i.  111.  8.  5U  sq.  ft. 


ExEiici.sE  LXV.     Pace  292 


1.  IO951Y7  cu.  ft. 
4.  26 II  times. 


2.  191  <•«•  ft. 
5.  55^1,' J  cu.  ft. 


3.   14  ft. 


6. 


.2  cu.  ni. 


Exercise  LXVI 

1.  (<t)  27^   sq.  in 
(<l)   1386  sq.  in. 

2.  14  in. 
5.  46.28...  ft. 
7.  16jft. 


Pace  294 


(/-)  3850  sii.  in.     (r)  707}  sq.  m. 
(t)  5544  sq.  in.   (/)  24.64  sq.  m. 
3.  21  in.  4.  «5.47g. 

6.  196742052^  .sq.  mi. 
8.  666f  mi. 


■1 


Exerci.se  LXVI  I.     Pace  295 


1.  (a)  113|  cu.  in. 
(</)  1767'i  cu.  in. 

2.  822?  cu.  in. 
5.  977i"V  yd. 
8.   1.3817:1. 


11.  .8284... in. 


(/>)  905 f  cu.  in. 
(e)  1437  J  cu.  in. 
3.  179|  cu.  ft. 
6.  4  in. 
9.  5 10-?  oz. 
12.  3  ft. 


(c)  4.851   cu.  m. 

(/)  11 498 J  cu.  cm. 

4.  64000. 

7.  .805...  :  1. 
10.  606f  cu.  in. 
13.  4Hn. 


;V« 


1.   119i.sq.  ft. 
4.  $23.24... 
7.   28. \  cu.  ft. 


Exercise  LXVIII.     Pace  298 


2.  247.V  sq.  ft. 
5.  365;':ijcu.m. 
8.  88  cu.  ft. 


3.  3300062V  gal. 
6.  225500  gal. 


1.  243  oz. 

4.   28.845  ft. 
7.  13  ft. 
10.  $10. 


Exercise  LLIX. 


2. 

5. 

8. 

11. 


54  oz. 
64:125. 
.7937  ft. 
13.39  dm. 


Pace  300 

3.  5:^7. 


6. 

9. 

12. 


3  J  in. 
12  in. 

IRA 


13.  7  in. 
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Exercise  LXX.    Page  301 


1. 

42;  33;  22. 

2. 

«4.40. 

3. 

41.568  cu.  ft. 

4. 

60  in. 

5. 

523^  cu.  in. 

6. 

35  in. 

7. 

20J  in. 

8. 

6647j  cu.  in. 

9. 

269^  cu.  ft. 

10. 

184j  in. 

11. 

45 -J  cu.  ft. 

12. 

584  lb. 

13. 

12  in. 

14. 

1828000  cu.  ft. 

15. 

691  in. 

16, 

1571-^  sq.  in. 

17. 

7i  ft.;  2.1ft. 

18. 

481  in. 

19. 

3823.26.38  lb. 

20. 

3  ft. 

21. 

16  J  ft. 

22. 

1«.  lSf7. 

23. 

gl.l2. 

24. 

1200  gal. 

25. 

38  barges. 

26. 

£44  13a.  3*^;  J  ft. 

27. 

47 iV  in. 

28. 

$81.12;  7  yd. 

29. 

27  in. 

30. 

474  pictures. 

31. 

32  ft.;  16  ft.;  8  ft 

32. 

48000  bricks. 

33. 

27  ft.;  18  ft;  12  ft 

34. 

1209.74...  sq.ft. 

35. 

6^3;  5^3;  4^3. 

30. 

28^  ft.;  25  ft. 

37. 

391  ft. 

38. 

12637  ft.;  12012  ft. 

39. 

2.1  ac. 

40. 

11250  sq.  yd. 

41. 

12  s(|.  chains. 

42. 

2016  sq.  in. 

43. 

Gil  in.;  54  in. 

44. 

13  ft. 

45. 

5540  sq.  ft. 

46. 

204  yd.;  105  yd. 

47. 

703?  1. 

48. 

sffliH  in. 

49. 

28j;  427i  lb. 

50. 

81231. 

51. 

26  yd. 

52. 

8/«.  '2\d. 

53. 

820.95. 

54. 

2|  in. 

55. 

256. 

56. 

1082  gal. 

57. 

1 1 9  times. 

58. 

15-j  times. 

59. 

Uin. 

GO. 

216;  64;  23^  gal. 

61. 

3017142^ 

62. 

415. 

63. 

924  sq.  in. 

64. 

40  mi. 

05. 

330  mi. 

60. 

83.136  rods. 

67. 

^w. 

08. 

98..521...CU.  ft. 

69. 

15.874  in.  from  tlie  apex. 

70. 

7.951  in.;  9.410 

in.; 

12.192  in.;  24.446 

in. 

Oral  Exercise.     Page 

309 

1. 

78|  cu.  ft. 

2. 

8140. 

3. 

864.80. 

4. 

5  yd.  by  4  yd. 

5. 

36  cu.  ft. 

6. 

1925  gal. 

7. 

330  sq.  ft. 

8. 

616  cu.  in. 

9. 

110  sq.  ft. 

10. 

11520  cubes. 

11. 

7920  cu.  in. 

12. 

358  sq.  in. 

13. 

3080  cu.  in. 

14. 

345(50  bricks. 

15. 

890. 

16. 

66  sti.  lu. 

17. 

9  cords. 

18. 

2550  St. 

19. 

8400  1. 

20. 

78  f  cu.  in. 

21. 

15  ft. 

22. 

5  dm. 

23. 

^;&r 

24. 

764000  sq.  ft. 

ANSWERS 
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1. 

3. 
6. 

7. 

8. 
11. 
14. 
16. 
18. 
20. 
22. 
25. 
28. 
32. 
34. 
35. 
37. 
40. 
43. 
46. 
48. 
51. 
54. 
57. 
60. 
63. 
66. 
69. 
72. 
74. 
77. 
80. 
82. 
85. 


MiSCELLANEOU.S   PROBLEMS.      PaGE  311 

2.  Hc.rse,  20.4;  train,  57. 

Giiin,  66.74%.  r,.  $2.06i. 


U  da.  4 

1  hr.  4  min.  56^  sec 

.04;  .05;  .085;  .0475;  .1; 

240%;  7i%. 

20  yr. 

4  ila. 

16  hr.  16  min. 

225;  5.4. 


.0075; 


9.  2()i  ft. 

12.  40}?. 

15.  £364  11«.  8^/. 
34  n  «ec. 

1!).  7i%. 
$565.60;  $484.80;  $636.30. 
$157.03.  23.   14|%. 

$100.  26.   17. 

30.  216  ft.;  162  ft 

33.  37  iZ. 
Monday;  4  lir.  3  nun.  li'jj  sec.  p.m. 


00375. 
10. 


13. 


20%. 
$1805.44... 


7  IS 

11145 


17.  28957^  bricka. 

21.  7  ft. 

24.  334.4...%. 

27.  l^Vft. 

31.  $2778.30;  10iV(j%. 


Sphere  by  1 : 

20  ac. 
$120. 
$730.91  ... 
$0.489 . . . 
21.213...  in. 

1  007 

No. 

$7.30. 

$8. 

«94§. 

5%;  6i%. 

66}}  sq.  ft. 

$J"  30. 

$2500. 

$100. 

24%. 

$1750. 


41i 


J  cu.  m. 
38.  $18V5. 
41.  $340.60 

44.  8ir)(;().y6. 


36. 
39 

42. 
45. 


47. 
49. 
52. 
5.5. 


A's,  $150;  /?'.s,  $160 
$5120. 

130.86...  gal. 

58.  34iVV- 

61.  3.1748  in. 

64.  122|;  da. 

67.  16  sq.  ft. 

70.  $2880. 


4  men. 
1275  bbl. 

$2236..5H.. 
•I. 


120;  119f 


50.  $90.89... 
53.  68fj  yd. 
56.   15  bu. 
59.  $10200. 
62.  36.33  1. 
65.  24  ft. 
68.  $7480}S... 
71.  $l..-)0. 


73.  Cube,  24  sq.  ft.;  sphere,  19.3465  .sq.  ft. 

75.  $9000.  76.  1  gr.  nearly. 

78.  $3404.25.  79.  .0178285714. 

81.  J,  #122;  /?,  $147. 

83.  $37.50.  84.  $274.50. 

86.  37§2f  min.  87.  $5376. 
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88. 
91. 
94. 
97. 

100. 

102. 

104. 

107. 

110. 

112. 

114. 

118. 

119. 

121. 

123. 

126. 

128, 

130. 

133, 

136. 

139. 

140. 

141. 

143. 
146. 
149. 
151. 
154. 
157. 
160. 
162. 
166, 
169. 
172. 
175. 
178. 


4320  Kg. 
150  ac. 


89,  20^s<V, 
92,  $:i445. 
85.  32  da. 


90,  643.761967  .1 
93.  16.106...  mi. 
96.  A'»: Ii'aaa'20:i» 


78  1b. 

40c.  98.  814.28. 

,106.408...  cu.  in.;  137J  sq.  in. 

«1934|f  lO.-).  «4899.67, 

1018.76...  108,  1600  1. 

146jcu,  in.;  168.7,..8q.  in. 

9f  da.  113.  81800. 

$420  at  5 J%;  $580  at  6%. 

645  ft,  117,  85, V 

40  persons.  120.  $15.12. 

$326  at  6%;  $400  at  8%, 

10.187375.  124.  (A)£61fi«.5(7, 

3§^iil.  127,  2  gal. 

8th,  15;  9th,  25;  10th,  3.5. 

37  J  yd.  131.  4.605. 

$2.'>01.52.  134.  $1G8, 

4000  bu.  137.  39250  ft. 

2  niistakes. 

7.241917  km.  per  hour;  120.6986  m,  per  minute, 

91  ac.  1  rd,  5  sq.  ft.  3fi  sq.  in.  142.  l.')4},'r  t. 

20%  premium.     144.  r>0%,  145,  261  j  cu,  ft 

5  mo.  148.  Gain,  $6.75. 

A  gets  $4500;  Ji,  $4375;  C,  $4725. 

14.77234  gal.       153.  27.141%. 

37225,  156,  U^X  discount 

159,  $3330, 


99. 

6%;  $2.06. 

101. 

Q  HI) 

103. 

$1275, 

106. 

$998.40. 

10!). 

$1209.50. 

111. 

$10312.50, 

115. 

$4000, 

118. 

$5820, 

122. 

234  doz. 

125. 

4528  sq.  yd. 

129. 

1541. 

132. 

75  ft.;  45  ft. 

135. 

S.^aoo. 

138. 

12  ft. 

25  ft. 
$273. 
$800. 
$730. 
6  da, 
4jlir  min, 
1 2"  27' E.  long 
2704  yd. 
15  votes. 
16iac. 
2hr. 
137i  sq,  ft. 


147, 
150. 
152. 
155. 
158. 


$1140|. 


161.  277  roubles  55  copeka. 


163.  $32.40. 

107.  $606.28. 

170.  3  ar. 

173.  75V3sq. 

176.  $4000. 


ft. 


164,  1%. 
168.  820  bu. 
171,  $39,94f 
174.  $.•',00.46. 
177.  $900. 


179.  Increased  $99.54. 


AN8W£1{S 
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HO. 

182. 

184. 

187. 

189. 

190. 

192. 

195. 

198. 

199. 

202. 

205. 

207. 

209. 

212. 

215. 

218. 

221. 

222. 

224. 

227. 

229. 

2.32. 

234. 

235. 

236. 

239. 

241. 

244. 

247. 

249. 

252. 

255. 

258. 

261. 

264. 


200. 


IJ5000;  $87.')0;  $ll2r,0 


181.  ;iOft.:  l.'Vft.:  10  ft. 


1H6.  (J  hr.  25  min.  52  sec.  p.m.,  Wednesday. 


48  men. 

4%  and  5%. 

Surface,  3828  .sq.  ft.>  volume,  12320  cu.  ft. 


183.  12J%. 


188.  31 


^,  =  8675;  Ji,=$(i()0;  6',  =  «500. 


91714f. 


193.  9250. 


33i%;  600%.        19«.  332.''..44  Kg.         197. 

Each  woman  gets  70c.  am'  each  girl  40c. 

20.5.  200.  8.-)0. 

9900.  203.  9i'0O0. 

91125.  206.  9:i  19.34. 

On  flour,  9729.75;  on  .suj;(ir,  9660.25. 

103355.02  g.         210.  9.j(i(». 


191.  9400. 
194.  925. 

iyd. 


213.  lf;li?  m. 


201, 
204. 

208. 
211. 
214. 
217. 


16107}  sq.  ft. 
94744.19. 

91500. 

lUdii- 
105.2988  ft. 


220.  94905.90. 


8.421%.  216.  841.061. 

Lost  71%.  219.9948.3.1.3. 

Hind-quarter,  1.36  Ih.;  fore-quarter,  116  1b, 

Tea  co.st  7.")c.  a  inmnd.  223.  41.53  ft. 

16.  225.   107.8582  m.         226.  94800. 

176.34909  km.  per  liour.  228.  922.75. 

9340.  2.30.  6%.  231.   7. 

30.47943%.  2.33.  91.80  j^-r  yard. 

Sold  548  bbl.  flour;  jmrcha-sed  16100  lb.  Imtter. 

First  comimny  loses  92495;  .second,  97425. 

2yr.  4  mo.  237.  6%.  238.  119j. 

A  gets  9168;  Ji,  9171.  240.  22|%. 


3. 
94023. 

5%. 

55%. 

25.92%. 
920000. 
142f  yd. 


27A%. 


242.  56.7932%.  243. 

245.  3  mo.  246. 

248.  A  gets  999;  B,  933;  C,  922. 


5,". 


250.  3,ic. 
253.  93.8556. 
256.  63  marks. 
259.  §420;  5"'. 
262.  50%. 


251.  7.0993%. 
254.  91071.30. 
257.  915. 
260.  92190. 
263.  95400. 


265.  5  yd.  cloth,  9  yd.  lining. 
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266 
268. 
269, 
272. 
274. 
275. 


1.75635  ac. 


267.  13  mills. 


Gain,  ^37.30;  gain  by  false  weight  is  ^6.05. 


270.  r>28.  271.  $293.33. 

273.  n  furnishes  r\  and  C  U- 


277 

280 

282. 

283. 

286. 

289. 

292. 

295. 

297. 

299. 

302. 

304. 

305. 

307. 

309. 

311. 

312. 

315. 

318. 

319. 

322. 

324. 

327. 

330. 

333. 

335 

.330 

338 

340 


291.  3  ft.  1.2  in. 
294.  Jan.  6th,  1891. 
296.  .9622995  cu.  ft. 
298.  81895.71. 
301.  Increased  $2.50. 
303.  $77000. 


13%. 

.  6%. 

.  7imilk 

.  $36000  deposited  in  1901;  $40000  in  1902;  $50000  in  1903; 

and  $49000  in  1904.  276.  12  cm. 

.  April  3rd.  278.  $7800.  279,  $4.75. 

.  $7900.  281.  The  square  field  by  63.222  yd. 

^'s  capital  i.s  $12000;  ^'.s,  $15000;  C's,  $8500. 

Rates  are  equal.  284.  $13440.  285.  $510.62. 

$1364;  6%.  287.  Increase,  $15.     288.  51  bu. 

56gjc.  290.  6^^. 

$831.23.  29.3.  $17200. 

11 A  ft  ;  27282''j  sq.  ft. 

Increased  $102|. 

$112,098.  .  300,  $5234.15. 

A  gets  $1514.13;  li  gets  $2708.20.  _    , ,. 

Net  loss,  $3550;  A\  $1010;  ZJ's  net  insolvency,  $2730. 

6%.     I  306.  8%.' 

$4400  in  stock  at  88.  308.  20  in. 

65%.  310.  515.9  yd. 

A  gets  $1822.50;  /f,  $1701;  C,  $1417.50. 

2j%.  313.  $1616.  314.  $1.60. 

2Uhr.  316.  $320.  317.  $8. 

Commission  =  $1335}^;  purchased  4140l|  cwt.  pork. 

$3.3. 13 decrease.  320.  188.'fgal.  321.  8  in. 

.4  has  $3555.555;  /i  has  $5925.92.5.      323.   10.2%. 

7.29%.  325.  $4480.  326.  $525°25;  4%. 

1676.831.  328.  58iV%.  329.  $1426.18. 

8225  ft.  331.  9  ft.  332.  $1800. 

$23.34.72.  331.  4%  .stock  at  par. 

.  Average  area,  641|  sq.  in.;  area  of  circle,  616  sq.  in. 

7%.  337.   1054.64  g. 

$3570  and  S>5950.  339    g°/ 

80.486  cu.  ft.       341.  3j  ft.  342.  $44;  $44j;  $46f. 
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343. 
346. 
349. 
351. 
353. 
356. 
358. 
361. 
364. 
367. 

370. 

373. 

374. 

376. 

379. 

382. 

384. 

386 

389 

391, 

393. 

395, 

397. 

400. 

402. 

406. 

407. 

409. 

412. 

415. 

417. 

419. 

422. 

423. 

425. 


3426.152752  1.     344.   19.3...  in.  345.  10.46  ...  in. 

f»6%.  347.  $3,859.  348.  «1 255.36. 

6%.  350.  A  cow  cost  ^^15  and  a  sheep  $1.87J. 

$1400  in  4%;  04100  in  5%.  352.  $445. 


$5284. 
16.38631  cu.  cm 
$883.74. 
20.948...%. 
$9450. 

393.408  sq.  in. 
l0\/3    10^6 


354.  78.558  in.  355.  4687.3035  gr. 

357.  $2534  in  bank  stock. 
3.59.  $2110JS;  5U%1  6/^%. 


362.  $3760.68. 
365.  $51834.92. 
368.  43  men. 


363.  9  men. 

366.  A  gets  $17250. 

369.  4777  electors. 


_     ,       ,  371.  206 J  cu.  dcm. 

$1460;  duty  =  $243j. 

$5250;  $7000;  lost  2f%%. 

360  hats.  377.  2264.4  sq.  m. 

$6727.  380.   1956111  Ih. 

2i%.  38.3.  1  Kg.  =  2.23608  lb. 

60c.  and  40c.  per  pound.  385.  15.537  in. 

2lTVhr.  387.   16 J  mi.  388.  5%;  no. 

394200  sheets.     390.  He  neither  loses  nor  gains. 


372.  $2  per  yard. 

375.  17. 

378.  5.88  cu.  dcm. 

381.  $10000. 


53.35  1.;  42.68  1.;  3.-).57  1. 
$900.  394.  5%  and  7%. 

577i  sq.ft.;  1732^  sq.  ft. 
498.816  sq.  ft.      398.  $2606.r)(i. 
^'s  stock  =  $5333^ ;  C's  time  =  9.6  mo 
$7995.06.  403.  539^^  sq.  ft. 


392.  $4000. 

396.   1063.584  sq.  m. 
399.  $49. 
401.  $r.  10.59. 
404.    1800  sq.  ft. 


787.072  sq.  ft.     406.  4%  at  70  is  better  investment. 

48000  cu.  cm. ;  weight  =  48  Kg. 

$2046.98.  410.  7  ft.  and  8  ft. 

66  men.  413.  8.33  and  2057. 

Lost  4%;  gained  6j%. 

Increased  $242.42. 

$175.30.,')6.  420.  400  ac. 

Rate  of  interest  is  9.851%;  rate  of  discount  is'  9.605% 

Gain  9.89/c.  424.  $2300. 

Life  instirance  better  by  $335.26. 


408.  12  min. 

411.  .36]  mi.  per  hour. 

414.  4|%. 

416.  .502...  ft. 

418.  19jft. 

421.  6J%;  3TVyr. 
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426. 

427. 

430. 

433. 

435. 

438. 

440. 

442. 

445. 

447. 

450. 

452. 

453. 

455. 
457. 


Velocity  of  bullet  =  900  ft.  per  second;  sound  =  1 100  ft 


5|?%, 


39 
515 


428 
•600.  431.  72c. 

A  invests  $2140;  ffs  time  is  12  mo, 
35  min.  436.  816.75. 

J4400.  439.  $400. 

$7700;  89600;  1.73%. 
$13787.46.  |43.  26f%. 

9  p.m. 
196871  lb, 
883}2  lb. 


429.  Loss  =  28f%. 
432.  $6000. 
434.  $.38;  $1368. 
437.  $10000;  $5700. 

441.  80  mi. 
444.  $9600. 


446.  A  gets  $.45;  B,  e.SDf;  C,  $.35;  2),8.31  J. 
448.   12  ft.  449.  43^^. 

451.  400  ac. 


Ar^=  120  sq.  ft.;  shortest  distance  =  9/j  ft. 
-— ^hr.  454.  $.300.08. 


3%  for  selling  and  4%  for  buying. 
4  mi.  per  hour. 


456.  $100000. 


PART  II.— SOLUTIONS 


70846 
37298 
33548 


EXEBCISE  I.     Pags  11 

7.  The  method  of  "Equal  Additions"  depends  upon  the 
pnnciple  that  adding  the  same  number  to  both  minuend  and 
subtrahend  does  not  alter  the  remainder. 

Hence,  as  8  units  cannot  be  taken  from  G  units,  we 
add  10  units  to  6  units,  making  16  units.     Then  8  units 
from  16  units  leave  8  units.     Now  as  we  added  10  unit.s 
to  the  minuend,  we  nmst  add  an  equal  number  to  the 
subtrahend.     But  10  units  equal  I  ten.     Adding  1  ten  to  9  tens 
we  have  10  tens;  and  as  we  cannot  take  10  tens  from  4  tens,  wc 
add  10  tens  to  4  tens,  making  14  tens;  then  10  tens  from  14  tens 
leave  4  tens.      Now  as  ^  .  added    10  tens  to  the  minuend 
we  must  add  10  tens  or  1  hundred  to  the  sul)trahend.     Then' 
2  hundred +  1  hundred -3  hundred,  and  8  hundred  -  3  hundred 
=  6  hundred,  etc. 

®-  102110  =  9(11)(10)(10)(10) 

75432  =  7     n 4       3       2 

2 


9. 

50000 
13504 


6  6  7  8 
This  is  most  readily  done  by  the  "  Computers'  Method 
of  Subtraction."  Thus,  8  x  2  +  4  =  20  ;  set  down  4 
and  carry  2.  8x6  +  2  =  50;  sot  down  0  and  carry  5- 
8x5  +  5  =  45  and  5  make  50;  set  down  5  aid  carry  5;  8x4  +  5 
=  37  and  3  make  40;  set  down  3  and  carry  4;  4  from  5  leaves  1 
The  remainder  is  13504. 

^^'  9643287 

(378)  (42)  (7) 
7  times  the  multiplicand  =  67503009 

42  times  the  multiplicand  =  6  times  7  timesl  _ 
the  multiplicand  =  6  times  67503009  ]"       4u6018054 

378    times  the  multiplicand  =  9  times  42)  _ 
raes  the  multiplicand  =  9  times  405018054/"^^''^^^^'*®^ 


times 
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=  3649280169549 
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12. 


7 
8 
11 


78964 


616  =  7.^8x11. 


H280  and  4  units         =     4  units 

I    1410       "       O   RPVPna         ^       f>        « 

128     " 


0  sevens      =     0 

2  fifty-sixes  =1J^ 

116 


14. 


Quotient=128;  remainder  =116. 

762-756  =  6. 
Hence  762  x  908  =  686448  +  6  x  908  =  691896. 


17.  Thismayreadily  be  seen  when  thenumbers  are  ai  .anged  thus. 
47 

85-47 

756  -  85 

3691  -  756 

4587-3691 


Adding  these  together,  the  sum   is  evident)  v 
4587. 


28. 


18.  On  dividing  57385  by  387  the  final  remainder  is  109. 
Hence  the  dividend  must  be  increased  by  387  - 109,  or  by  278 
to  contain  the  divisor  exactly. 

21.  Price  per  foot  frontage  =  $i«oa  =  J75, 

Price  of  strip  1  ft.  wide  and  121  ft.  deep  is  $75. 
Price  of  1  ac.  or  43560  sq.  ft  ^^13560x75  ^  ^g-^^ 

Wages  for  42  da.  =  42  x  $1 .80  =  875.60. 
Loss  for  each  idle  day  =  $1.80  + 45c.  =  $2.25. 
Loss  through  being  idle  =  J75.60  -  $64.35  =  $1 1.25. 
Number  of  days  of  idleness  =  $1 1.25 -i-$2.25  =  5. 
Number  of  days  of  working  =  42-5  =  37. 

Value  of  10000  bu.  of  wheat  at  85c.  =  $8500. 
Actual  value  of  wheat  and  oats  =  $8028.80. 
Excess  of  value  when  all  is  wheat  =  $471.20. 
Each  bushel  of  oats  reduces  the  cost  by  40c. ; 
".  number  of  bushels  of  oats  bought  --=  ^^1  s^  =  1 1 78  • 

wheat  =10000-11-'  -8822. 
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31.  (837e+6684)x(8376-5684)-^7859  =  4816  and  remainder 
'^'  7859-576  =  7283. 

33.  If  the  sum  of  two  numbers  is  added  to  the  difference  of 
these  numbers,  the  result  is  etjual  to  twice  the  greater  number; 


37. 


the  greater  number  =  2j<J33 l_+2x3353 ^ ^^^^ 

19+17  +  15  =  51; 
sum  r«ceived  by  first  out  of  «51  =^19. 


«35700  =  ?51<^-2illl9 
51 

=  700xfl9 
=  $13300. 
38   In  working  such  problems  as  this,  begin  with  the  last 
result  and  work  towanls  the  beginning  of  the  example,  always 
reversmg  the  operation  described  in  the  problem. 

Arith.  Comp.  of  7846=10000-7846  =  2154. 

"       ••    3479=10000-3479  =  6521. 

Difference  =  4367. 

Number  =  [{(883 +  4367)+  10}  +  1225]  x  4  =  7000. 

42.  Cost  of  cattle  i)er  head  =  01 8  +  $2  =  $20. 
Number  bought  ^^^ 

Number  sold 

Hence,  the  difference,  120  cattle,  must  sell  for 
(86400  -  $3600  +  $800)  =  $3600. 

b  ?  ^t=\  T"'*'^'^  ^^  ^'  '""^^^'P'y  ''y  10  an^  'livide  the  product 

(A)  To  multiply  by  25,  multiply  by  100  and  divide  the  product 
by  4.     25=100  +  4. 

(c)  To  multiply  by  125,  multiply  by  1000  and  divide  the 
product  by  8.     125  =  1000  +  8. 


20 


=  320. 


18 
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47.  Indebtedness 


^7770x$100^^2j^ 
37 


Slim  due  creditor  =  i^^-^-*i^  =  ^5400. 

37 

49.  Use  (1728)(144)(12)  as  the  multiplier  and  multiply  by  12; 

then  multiply  this  product  by  12  and  the  new  product  by  12; 

add  the  three  partial  products  together. 


53. 


54. 


66. 


64  X  39  +  .36  X  39  =  100  X  39; 
and       100x39-7-100  =  39. 

1000-482  =  518; 
482  X  689  +  518  x  689=  1000  x  689. 
57875 
(729) (81) (9) 

520875  =  9x57875 
4687875   =9x520875 
42190875       =9x4687875 


9 


123456 


42238274625 


13717  and  3  units  over 


1959  and  4  groups  of  9  units  each  over; 
.".  quotient  =19595?. 

67.  M  has  12  mi.  t.tart.     ^V  gains  4  mi.  \viT  hour,  and  hence 
would  overtake  M  in  3  hr.    When  iV arrives  M  has  4x6  mi.  to  go. 

It  requires  ;V^-^-   hr.,  or  6  hr.  to   gain  this  distance  on  M. 

Hence  J/"  travels  (5-1-6  +  4)  hr.  and  goes  15x6  mi.,  or  90  mi. 

68.  Fast  train  goes  20  mi.  farther  than  slow  train  in  1  hr. 
Fast  train  goes  100  mi.  farther  than  slow  train  in  5  hr.; 

,".  both  trains  run  5  hr.     Distance  =  .5(50  +  30)  mi.  or  400  mi. 

69.  Toll  on  240  hhd.  -  2  hhd.  +  $90. 

"      150hlul.  =  2hhd.-830; 
90  hhd.  =  ¥120; 


value  t)f 


150hhd.=«ji-''^^J^0  =  «200; 
90  ' 

2  hhd.  =  §200  +  ^30  =  #230; 

1  hhd.  =  $^^'14  =  ^115, 
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71.  For  every  3  da.  of  the  time  he  earned  9(2  x  1.60)  and  paid 
60c.,  or  his  net  earning  was  ^2.40. 

Time  he  took  to  earn  ^2.40  =  3  da.; 

.  72  X  3 


$72    = 


7J. 


2.40 


da.  =  90  da. 


121711 
(32) (8) (56) 

973688     =800  times  the  multiplicand. 
6815816=     7  times  8  times  121711. 
38947.')^__  =   40  times  800  times  121711 
3998936616 

73.  A  runs  100  yd.  while  B  runs  96  yd.; 
A  runs  100  yd.  while  C  runs  95  yd.;' 

.".    ^runs    96  yd.  while  C  runs  95  yd.; 
hence  £,  giving  C  1  yd.  start,  will  overtake  him  at  the  end  of 
96  yd.,  and  will  therefore  beat  him  in  a  hundred  yards'  race 

74.  (lst)^x(2nd)«x(3rd)» 

=  176382  X  279152  x  215496; 
.•.    1st  X  2nd  X  3rd  =  ^(176382  x  279152  x  215496) 

=  2x8x9x41x73x239; 
.-.   1st  number       =2Jl^^J>il41x23x239^ 

215496  • 

78.  Minuend  h  subtrahend  =  1 106450. 

"    -     "    =  736858; 
.".  2  times  minuend  =  1843308; 
"    =  921654; 
also,  2  times  subtrahend  =  1 1 06450  -  736858  =  369592 ; 

=  184796. 

79.  Writing  the  example  as  in  division,  as  follows  :— 

529565 


2466 
2225 


542 


it  is  readily  seen  that  6049  must  be  the  first  product  of  the  divisor 
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and  partial  quotient ;  that  2244  most  be  the  second  such  product, 
and  that  1683  must  be  the  third. 

Hence,  there  are  3  figures  in  the  quotient,  and  the  divisor  must 
be  a  common  factor  of  6049.  2244.  and  1683.  This  is  readily 
found  to  be  561,  and  the  figures  of  the  cjuotient  are  9,  4,  and  3 

Hence,  the  divisor  is  561,  and  quotient  943. 

80.  Length  of  fence  =  2  (26  +  1 7)  rd,  =  84  rd. 
Weight  of  fencing=?4-^l2^1b.  =  io71  lb. 
Cost  of  fencing      =  84  x  63c.  =  f  52.92. 

81.  Length  of  fence     =  2  mi.  =  10560  ft. 

Weight  of  fencing= 5-^-iP-^  lb.  =  1980  lb. 

16 

Cost  of  fencing      =  «19«?Ji3  ^  ^^^^^ 


4. 


1,  2,  4,  8 
1,  3,  9 


Exercise  IL    Page  22 
360=        2x2x3x3x5 


h  2,  4,  8,  3,  6,  12,  24,  9,  18,  36,  72 
1.  5 

^'  ^'  4.  8,  3,  6,   12,  24,  9,   IhT^  72,  5 

10,  20,  40,   15,  30,  60,   120,  45,  90,   180,  360. 

These  are  all  the  possible  divisors  of  3G0. 

1  \^"^  u  "!.^''*'*  "^""^'^"^ '"  ^"""^  ""*••  the  quotient  becomes 
less  than  the  divisor,  it  is  obvious  that  the  number  must  be  a 
prime  one. 

Thus  if  3407  is  dividetl  by  successive  prime  numbers.  2,  3  5 
7,  11,  13,  eta,  until  59  is  reached,  it  is  clear  that  it  is  useless  t<; 
go  ^yond  59,  for  the  quotients  now  obtained  have  already  been 
tried  as  divisors.  ' 


7. 


36288  =  4x4x4x9x9x7; 


if  36288  is  multiplied  by  7  it  becomes  a  perfect  square, 
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16   Any  four  consecutive  nun.lnjrs  must  be  of  the  form  „,n  +  l 
n  +  2,n  +  -.i,  where  n  is  either  odd  t)r  even 

If  n  is  odd,  „  +  1  is  even,  and  hence,  exactly  divisible  by  2 

If  n  IS  even,  then  it  is  exactly  divisible  by  2 

Again,  «,  orn  + 1,  or  n  +  2,  must  l^e  exactly  divisible  by  3 
^^Agam,  «,  orn  +  l,  or  n  +  2,  or  „  +  3,  nmst  be  exactly  divisible 

JS^i:^!  ^^""^  '''''-  ^-^-  "-'  ^  -actly 

19.  The  prime  factors  of  10290  are  2,  3,  5,  and  7» 

21   and  35!^"  ^'''"'■'  '"'"'''^  "■"  -X  2,  7x3.  and  7x5,  or  14, 

20.  Resolve  the  numln^r  into  its  prime  factors.     Form  as  many 
.ones  as  there  are  different  prin.e  factons,  n.king  1   tLlZ 

r  Vu  iv   r  """-^  ^""".  '''  ''"'  ^'^^'*°'-  the  third  tenn. 
eic.     Multiply  these  series  together. 

Prime  factors  of  8100  =  2,  2,  3,  3,  3,  3,  5  and  6. 

1st  series  =1,  2,  4. 

2nd     "    =  1,  3,  9,  27,  81. 

3rd      "     =1,  5,  25. 
1,  3,  9,  27,  81 

JJl^T^^T^,  2,  6,    18,   54,    162.  4,   12,  36,   108,  324 

I'  ?i^5^~^^  ^'  ^^'  HT^^nrr^n6ri^sr^4 

5,   15.  45,   136,  405.   10,  30.  90.  270.  810,  20,  60    ISO 

540,   1620.  25.   75.  225,  675.  2Ci^  50,   150 

450,   1350,  4050,   100,  300.  900,  2700,  8100. 

33.  The  difference  between  39G1  and  3029  is  932. 

932  =  4x23.3. 

It  is  evident  that  4  is  not  a  common  factor;  hence  as  233  i,  a 
prune  nundH>r,  if  these  numl«^r-  l^^v 

L  o„      T,    ;'.  ,  numr^er:,  have  a  common  lactor  it  must 

be  233.     By  trial,  3961  is  found  to  contain  233,  17  times;  hTn  e 
3029 -=-233  =  (17 -4). 
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86.   This   is     jgking   to    find    the    H.  C.  F.    of   (8095  -  20X 
(11673 -23X  and  (16697-22). 

39.  The  exam^e  is  evidently  the  following  :— 

1856)4466(2 
371^ 
754)1856(2 
1.508 
348)7.54(2 
696 
f>H)348(6 
34r 

41.  We  must  here  find  the  3  smallest,  and  also  the  3  largest 
numbers  that  will  exactly  divide  600. 

The  prime  factors  of  600  =  2,  2,  2,  3,  5  and  5; 
.".  the  3  smallest  bags  mu.st  hold  1  bu.,  2  bu.,  or  3  bu.,  and  the 
3  largest  bins,  300  bu.,  200  bu.,  or  150  bu. 

46.  The  L.  C.  M.  of  24,  36,  and  32  is  288;  hence,  288  -  1  is  the 
number  required. 

4®-  1260=2x2x3x3x5x7. 

36  =  2  X      <3x3. 
12  =  2>       .3. 

Hence,  the  factors  of  the  other    umber  must  be  2,  2,  3,  5,  and  7. 
Number  is  420. 

52.  The  prime  factors  of  2772  =  2,  2,  3,  3,  7,  and  11.      The 
required  numbers  must  be  divisible  by  12,  and  have  their  L  C  M 
2x2x3x3x7x11. 

.'.  one  number=12x  3=  36. 
.'.  a  second  =12x  7=  84. 
.".  a  third  =12x  11  =  132. 

66.  Time  required  by  first  horse  to  go  once  round 

5280 


440 


mm.=  12  min. 
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Time  required  by  second  horse  to  go  once  round 

15  niin. 


r.2ftO    . 

nun.  i 

852 


Time  recjuired  for  third  liorse  to  go  once  round 
5280 


264 


mm.  •»  20  min. 


Timerc«iuired  =  L.('.M.  of  12  min.,  15  inin.,  and  20  min. 
=  60  min. 
69.  Distance  gone  =  (360  x  1 1  x  13)  ft. 
_3«0x  11x13 


5280 


mi.  =  ()J  mi. 


61.  We  are  required  to  find  the  H.  C.  F.  of  (10974-54)  and 
(153.36-36).  ^ 

The  H.  C.  F.  <  .f  1 0920  and  1 5.300  =  60. 

62.  Since  2  i.s  in  the  units'  place,  the  remainder  =  3.  So  that  the 
subtraction  may  Ik?  cojupleted  1  must  be  borrowed  from  the  7  in 
the  millions'  place,  thus  the  remainder  in  the  millions'  place -6. 

63.  Length  of  avenue  =  3  x  5280  ft.  =  1 5840  ft 
L.  C.  M.  of  6,  8,  9,  10,  and  1 2                        =  360. 

Number  of  times  there  are  5  trees  in  a  row  =  '"*  ^-•'^?=  44 

360 
65    L.  C.  M.  of  5,  6,  and  7  is  210.      Hence,  least  nnmlx^r  of 
marbles  there  can  Ihj  is  214.     But  this  numl>er  does  not  fulfil  the 
second  condition  of  the  problem. 

210--  U  leaves  a  remainder  of  1.     As  we  have  4  to  add   the 
remainder  must  be  seven  in  order  that  the  number +  4  will  be 
divisible  by  1 1 .     Hence,  we  must  ha ve  7  x  2 1 0  +  4. 
Hence,  the  number  of  marbles  is  1474. 
67.  Ji  goes  800  while  A  goes  880; 

then  B     "     960      "     A      "     r«.  of  960,  or  864 ; 

.  .  Ji  wins  by  16  yd. 

68  The  L.  C.  M.  of  32  and  40  is  160.  Heutt-,  when  the  small 
wheel  has  made  5  revolutions,  the  larger  one  has  made  4.  i^nd  the 
same  cogs  are  together. 


KQ 

"^  HOLUTIONS 

Na  of  n,volutio„H  of  «maJl  wheel  in  a  day  ^  10  x  60  x  60  x  64; 

.'    ^o- of  times  two  wg8  are  together  .10x60x60x64 

5 
=  460800. 
'(>   The  common  factors  of  9000  and  6840  are  2"  V  a     To 

^av.  :i.  as  reminder  thedivi.,r  «„.st  J..Mu.,re  than  27V  mW 
-'•  n  -n  d.v,.s,.r  greater  than  27  i.  .  x  3  x  5,  or  :m  The  G  cT 
I'*  •        ix  3  >  5,  or  360.  ^  le  U.  C.  M. 

1 1"'  '.'-I.     i.'j       on«  are: — 

2x5x4,  or    40 

5  X  3  X  4,  or    60 

3x3x4,  or  36 
2x5x3x3,  or  90 
2x5x3x4,  or  120 
2  X  3  X  3  X  4,  or  72 
flx3x3,  or  45 
3x3x5x4,  or  180; 

L  C;.  M,  „t  10  „,i„.,  24  mi„.,  28  ^-  J 

Now, »,  eaoh  ,po„d»  1,.U  „,  „;,  j,,  ^.j,,^  „,„,  ,„|^ :  ;;«;^  ™"; 
. .  dwtona,  .1  (..,<;,  ,  y,"-  mi.  -  21  i,ii. 
J^         =  jV-  nu.  -    I  iiii. 
<^         =  Vj-  mi.  =  1 2  mi. 
"       -0    "  =Vi"-mi.=  ioimi. 
75.  L.  C.  M.  of  5  and  4  is  20. 

Cf)st  price  of  20  oranges      =  4  x  3c  -  l  ■>« 
''*''"'""     "       20       "  =:,x3c.  =  l5c- 

. .   number  on  which  3c.  are  gained  =  20; ' 

"  "     81.35    "         "      =,l:i''x20    • 

■i 
=  90<  J. 
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14.  (b)  (3) 


Exercise  III.    Page  33 

.  A  X  w_x  f  If + v,«-  X J  5  X  H + ; 

W  X  M  X  jVt  +  W  x'JaV  X  jV, 


xlji 


V  +  W 


IBS- 


(4)     ^L2L?i?  '»f  24 } .',  -  4 1  ^  X  :j  1 J  -=-  3;!  J 


(5) 


(6) 


«Ux5..1i-- 

.  iVx-VV 

x  V 

-V.-xV," 

^I^ 

-v/-= 

19 

^    7 

7x      =^ 
3-1! 

'•ffV 

19     V    77 

7xj'^«^ 

v> 

1 

inn 

X  4.,", 


1  oo 

25 


=  rs  X  23  X  39  X 


551 


=  ?f 


_7S5 


-dA-H) 


TO  --y- 


7  7.18 


?  7  .1  8    V  1 »         1 


2  +  -1'. 

4  +  , 


tllf-rill 


.  2  3  \  _ 
5ff 


)=  ;;x| 


T?T  ^5f  —  3 


Exercise  TV     Pa.e  36 
3-  r  of  j\  of  share     ^S<    0; 

:.   whole     I     f  V  of  §3COO  =  ei38fiO. 
4.  Since  the  sum     f  t^^„  .mtnbers  added  to  their  difference  = 
twice  the  greater,  uc   lave 

4  3  ^  £  7       ■  3^  =  t  -.vice  the  greater ; 
.'.  greater  =     '7  =  3|7 

And  4^-3r  =  :        U..  less. 
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^:.rj;zt:rir„,r;.t  cr--  *--  ^^ 


Sines       1  ia  -1. 


of  9J; 


.*.  H  is  3J  X  -1.  of  9J, 


or 


OT 


9* 

f^  of  9i 

35     ,  „, 
V2  °'  «*• 


6.  The  relative  magnitudes  will  be  obvious  when  t},«  fr.„*- 
are  reduced  to  the  same  denominator.  "''*'°°* 


7.  The  sum  of  the  fractions  is  j\. 


_3  ^^000  ^272  + 

11     llOOO"  low'  "^*'  ^^^«  than  J—-, 


273 


and  l-jyX—  T28     +1,    f 

Tffffjj  -  Tijoir.  the  fraction  required, 

9.  I  of  value  of  8hip=|  value  of  cargo- 

. .  value  of  ship      =  i  of  »  «,  a  ,   i  '     , 
•    s      1        /.  J  oi  J  or  I  value  of  cargo- 

• .  S  value  of  cargo  =  $60000. 

The  numerator,  .■...,  the  "num6mr"„t  "m«M„'}^ 


12. 


'      *      •      »      Iff  — TS* 

then  J  =  Jjt:2  +  3  +  4  +  5^+6^ 
2  +  4  +  6  +  7  +  10+12' 


=n»i. 


14.  C's  age  is  evidently  84  yr. 

£'B     "     -f  ofC".s=f  of'84  =  48yr. 
^8  =l''aof^'s  =  ^«,of48  =  20yr 
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1& 


by  one  number;  so  also  in  fractions,  the  addends  must  have  the 
Bame  fractional  unit  in  order  that  their  sum  may  be  expressed 
as  one  fraction. 

17    If  operations,  the  reverse  of  those  indicated  in  the  ques- 
tion, be  performed  on  f ,  the  required  number  will  be  found ;  hence, 

{(Hiof  ?of  14-Jh|-2|Jx8jV 

=  (HxS-2|)x8^ 
=  fUx8iV 
=  14iV 

Carriage  =  J  of  horse; 
.".  horse  +  J  of  horse  =  $225. 
V  value  of  horse  =  $225; 

.'.  value  of  horse  =  $~-^  =  fi20. 

15 

Carriage  =  $225  -  $1 20  =-  $106. 
Harness  =5  ^f  $120  =  $25. 

19.  Let  1  share  represent  /?'s  share,  then 
since  .fl's  =  l  share 

^'s  =  3  shares -$88, 
and  C's  =  2  shares  -  $44  +  $1 76, 
and  ^  's  +  B'h  +  C"s  =  6  shares  +  $44  =  $8888 ; 
.*.  6  shares  =  $8844. 
1  share  =  $1474  =  J5's  share. 

^'s  8hare  =  3  X  $1474 -$88  =  $4.3.34. 
C's  8hare  =  2x$l474-f-$1.32  =  $.3080. 
23.  After  spending  $80  less  than  |  of  his  money,  John  ha.s  4  of 
his  money +  $80  left;  then  if  1  represents  his  money,  we  have 
a  +  $80)-{?(J+$80)  +  $40}=$40. 
t(;'+$80)-$40  =  $40, 
or,  1(1+ $80)  =  $20. 
i+$80  =  $140. 
i  =  $00; 
.'.  whole  of  his  money  =  J  =  $180. 
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24 
24.  1  of    -  =  ,', ;  I  of  remaining  U  or  U  is  in  the  water. 

Hence,  in  mud  and  water  there  is  vV  + U-  "« .  o«j  ;       • 
1-«I  =  U.  which  =  5j  ft;  "  +  "-«;  and  in  air, 

.'.  whole  post,  or  gg  =  25Jlil=]8  *t 

11  x2  "  * 

26.  Art.  11,  page  34.      '^->. 

JLT  ''^^J'"  the  product  of  the  multiplier  and  multiplicand, 

ZIZ    Z       T"  T''**'""  '^^  *^«  nmltiplicand  as  we  did  on 
unity  to  obtain  the  multiplier. 

Thus,  to  multiply  f  by  J,  what  was  done  with  1  to  make  | 
the  same  must  be  done  with  |.  But  to  make  |,  1  is^id^ 
into  4  equal  i«rts,  and  three  of  them  are  taken.  Hen.^  to 
make  ^  nmltiplied  by  J,  ^  must  be  divided  into  4  equalSri 
and  3  of  them  must  be  taken.  ^       ^^ 

1  ^l'-T\r^  T  J'*d  4  +  H5;  daughter  had,  therefore, 
l}~t  ^^f\^'^'''  #  of  i=.i  to  son.  and  rest.  ^  -4  =  ,H. 

star^s"tll''  r'  \"^"'r^  ^^^"^^^    Son's  and  daugWS 
shares  make  the  whole,  and  of  this  daughter  gets  L     Henc 
daughter's  gain  =  J -^(^  =  51^.  -o         e       j.     jienc, 


_  1 

•2 


=  M0f  i  =  yVi7 


32.  Number  that  can  read 

"  "  U  t(  ,  . 

and  write  =  5.^ 

write  and  cipher  =  -/^  { 1  -  (^  +  ^^)^ 

There.st=l-(i  +  ^^x^  +  ,:y.^)^J.;^^243600; 
. .  the  whole  population  =  5^'yn'-  x  243600 

=  1000000. 
34.  ^  now  owns  ^  -  f  of  ^  =  ^(i_  .)=    « 

^ ::  ::  --Aof^=A(i-A)=s. 


Aof^ 


=  H. 


35.  Ojierations  are  mort<  easily  performed. 
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37.  Let  1  denote  number  of  sovereigns,  then 

or  =^(-5; 
.".    1=36. 
Hence,  whole  number  of  sovereigns  =  36. 

38.  Let  A,  B,  C  represent  the  horses. 

A  would  go  round  the  race  course  in  2    min 

^  2h  mm. 

C  "  «'  ..  -       . 

tog^her.'  ^"  ^^'  '^  ''  '^'  "'  "  '""^  ^'"'"  ^"  '^  """•  ^^^J'  ^»  be 
13^   (2?-2A)x,^   =^.  |?xV  =4x^xV=n^ 

(^^-^)-^A  =  252.  ^• 

f  length  of  longer  =  |  length  of  shorter: 


40. 


4i. 


43. 


11         u 

U      "  i( 

8 


.'.  length  of  ^"th 

=  136  ft. 
.*.  length  of  shorter  =  j«-  of  136  ft.; 
=  64  ft. 
■is  is  represented  by  1 ; 


'.   1   " 


4     « 
3ff 


i's 


"  5'sx¥,  or  If 


The  English  =  1^  of  regiment 

=  4*1?  of  (regiment  +  450  men); 
-J  I  of  regiment  =  /ff  of  (regiment +  4.W  men); 
T^ff  of  regiment  =  J»y  of  450  men; 
.'.  regiment-  *^  of  /^  of  450  men 
=  1350  men. 
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Exercise  V.    Page  40 

8.  (a)  In  reducing  a  vulgar  fraction  to  a  decimal,  the  suc- 
cessive figures  in  the  decimal  are  found  by  multiplying  the 
successive  remainders  by  10.  The  factors  of  10  are  two  and  five. 
Hence,  thase  vulgar  fractions  in  their  lowest  terms  produce  termi- 
nating decimals  in  which  the  prime  factors  of  the  denominator 
are  all  twos,  or  all  fives,  or  all  twos  and  fives. 

Such  fractions  produce  pure  recurring  decimals  when  there  are 
no  twos  or  fives  among  the  prime  factors  of  the  denominators. 

Such  fractions  produce  mixed  recurring  decimals  when  there 
are  twos  or  fives  and  other  numbers  among  the  prime  factors  of 
the  denominators. 

(b)  32  =  2*.     Hence,  3^  produces  terminating  decimals  of  five 
places. 

12  =  2*  X  3.  Hence,  x\  produces  a  mixed  repetend  consist- 
ing of  two  figures  in  the  non-repeating  part  and  the 
repeating  part. 

24  =  2'  X  3.  Hence,  ^f  products  a  mixed  repetend  consist- 
ing of  three  figures  in  the  non-repeating  part  and  the 
repeating  part. 

56  =  2''  X  7.  Hence,  J  J  produces  a  mixed  repetend  consist- 
ing of  three  figures  in  the  non-repeating  jart  and  the 
repeating  part. 

■^5  produces  a  pure  rejjetend. 

26  -  2x13.  Hence,  ^^  produces  a  mixed  repetend  consist- 
ing of  one  figure  in  the  non-reiteating  i)art  and  the 
repeating  imrt. 

10.  The  method  of  performing  arithmetical  operations  with 
Recurring  Decimals  will  be  best  explained  by  taking  the  opera- 
tions separately. 

(a)  Addition. 

Find  the  sum  of  3.49,  4.64?,  and  .1463. 
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If  absolute  accuracy  is  required,  proceed  as  follows  :— 

r.I!T-  "If"  *^'  T*"""*'  '^*'^«^'  '■«•'  "^^^^  ^^^"^  a»  begin  to 
repeat  m  the  same  place  to  the  right  of  the  point.    (See  (1)  bSow ) 

Next,  make  the  repetends  coterminous,  i.e.,  make  them  all  end 
m  the  same  place  to  the  right  of  the  point 

This  is  done  by  finding  the  L.  C.  M.  of  1.3.2,  the  number  of 
figures  m  each  repetend  (2)  below. 

(!)  (2) 

3.49     =3.499     =3.49999999 
4.047    =4.04704  =  4.04704704 
.1463=    .1463    =    .14636363 

7.69341068 
In  ascertaining  how  many  are  to  be  carried,  add  up  the  first 

(A)  Subtraction. 

Here  we  proceed  on  the  same  principle  as  in  Addition. 
Ihus  to  subtract  5.247  from  8.059, 

8.059  =  8.05905  =  8.05905 
5.247  =  5.247      =5.24777 


2.81128 
11.  In  Mnltij^katim,   and  Divimm  the  recurri       decimals 
should  be  converted  into  vulgar  fnvctions,  and  when      e  pTX 
or  quo  lent  of  these  fractions  has  been  found,  it  may  be  con 
verted  into  a  decimal.  ^ 

Thus,  4.5x3.7  =  ^":ix?l^ 
9  9 

and    .05-.042  =  J>,-^-Vlr 

=  4xW=f|. 

decTir'^  "''''  '^  ''  *"  '''^''''■'^'  '""^■"'^  ^"'  ^^'l  ^  i°t« 
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Exercise  VI.    Page  43 

1.  Take  123.4567  for  example  and  multiply  it  by  1000. 

123.4567  X  1000  =  lfgJJJl  x  l-«\<>ft 

=  123456.7. 

Hence  to  multiply  by  1000  is  to  move  the  decimal  point  three 
places  to  the  right. 

2.  If  the  divisor  be  a  decimal,  change  it  into  an  integer  by 
removing  the  point  a  sufficient  number  of  places  to  the  right,  and 
also  remove  the  iK)int  in  the  dividend  the  same  number  of  places 
to  the  right.     Divide  as  in  the  case  of  integers. 


8.  By  actual  division, 


I 


-^=l.ll-J_; 
9.009    •         9.009 

;1^  =  9.009-L.; 
1.11  l.ll' 

1 


and 


and  since  -^  is  less  than  ^,  evidently  the  first  statement 
is  more  nearly  correct. 

5.  fj^  =  3.1416929;   hence,    limits    of    error    lies    between 
.0000006  and  .0000009. 

10.  The  advantages  are  (a)  that  the  addition,  subtraction, 
multiplication  and  division  of  decimals  can  be  [jerformed  by 
processes  the  same  as  in  ordinary  whole  numbers,  with  only 
additional  rules  for  placing  the  decimal  points  in  the  results; 
and  (/>)  decimals  can  be  compared  with  the  .same  ease  as  whole 
numbers,  whereas  vulgar  fractions  have  to  be  reduced  to  a 
common  denominator. 

The  dimdvantages  are  in  recurring  decimals,  which  are  only 
approximations. 


4. 


14.  .63  X  .136  X  third  fraction  = 

or  U^U^  X  third  fnwtion  =  i; 

.'.  third  fraction  =  ^  x  -Yi**  x  f  =  \?M?. 
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i& 


16. 


18. 


He  sells   f^  yd.  for  #.60 
"      "    140    "    "  $^%xUxi^. 
140  yd.  at  f  .36  cost  $60.40. 
If  if  =  423 

l=f|x423 
•'•  if  =  lfxf|x  423  =  426. 
1  so-called  yard  measures  (l  -  .02083)  yd 

^*        "  "  "    84(1 -.02083)  yd. 

19.  See  page  64  of  this  book. 

82.  Divisor  +  quot.  =  7  J 

divisor  =  ^quot. 

rem.  =  f  ^  divisor,  and 
.-.    =  I?  of  3  quot.  =  fg  quot.; 
. .  ?  quot.  +quot.  =  7A,  or  V"  quot.  =  7|; 
.'.  quot.  =  5 J. 
But  dividend  =  quot.  x  div.  +  rem. 

=  Vx?of*il  +  iJSof*A 
=  13|t. 
23.       5'8  =  ^'8-a46.70, 

Ca  =  B'a  -  $34.59  =  U's  -  $46.70)  -  $34.59 
=  ^'s- $81.29. 
bum  of  all  the  shares  =  ^  's  +  ^'s  +  C'a 

=  ^'>i  +  A'fi- $46.70 +A'a- $81.29 
=  3  ^'s- $127.99; 
.'.   3.4's-$127.99  =  $448.716 
3  .4 's  =  $576,705 
^'8  =  $192.23^. 
24.  In  reducing  a  vulgar  fraction  in  its  lowest  terms  to  a 
decimal,  the  denominator  becomes  the  divisor.     It  is  evident 

unrrth'd     '"^'  "  '"r  '•*^^^^"*  "^'"^-^^  -  thU  "e 
units  m  the  denominator,  less  one,  before  the  same  reimtinder 

must  occur  the  second  time.     Hence,  when  a  fiucti^^^n  i L 

lowest  terms  is  reduced  to  a  deoin.al  and  produces  a  recurring 

decimal,  the  e.tre,ue  limit  of  the  number  of  places  in  the  Zw 

of  the  recurring  decimal  is  one  less  than  the  denominator 
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Thus  f  produces  a  recurring  decimal  of    6  places. 

i\  produces  a  recurring  decimal  of  18  places. 

A  produces  a  recurring  decimal  of  28  places. 

26.  Sum  left  after  the  first  spending 

=  iJ  of  money -f2j 
=  i  of  money  - 12  J. 
As  he  spent  VVft  of  (J  of  money  -  92^)  -  f  IH, 
he  had  remaining  ^Vt  of  (i  of  money -|2i)  +  fiJJ; 

~;-^o{  money -$mi  +  9m; 
of  money  -$f|f|  +  tiJ|  =  |2gJ5; 


or 


481 


481 


1441  X  5 


1441x5 

of  money  =  $(2^  +  Ml  - 1 H) 
594516 


=  « 


the  money  = 


9x110x262' 
1441  X  5x594516 


481x9x110x262 
=  f34j. 

This  example  illustrates  the  utility  of  merely  indicating  the 
multiplication  and  division  until  the  final  result  is  required. 

^^-  Le8s=     .0244  times  greater; 

.".  less + greater  =   1.0244      "  " 

=  7.19641; 
7.19641 


greater  part  = 


1.0244 


3. 


ExEBcisE  VIII.    Page  49. 


=  .02. 


ili. 
7  ' 

^  =  1^9^  =  2000. 
.0( 


^OH 
7000 


=  .000002. 


Sum  =  2000.020002  =  ^j%%%%^  =  ^^^WMS^- 
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& 


Part  sold  at  co«t  =  J  of  J,  or  ,'„  of  goods, 
i  of  cost  =  J  of  J,  or /^     " 

Sum  the  goods  realized  =  (,>,  + J  of /„)  of  cost  =  A  of  cost  • 
..  costof  good8=l2xfli56,  ' 

and  lo8s=ll  x fuss  =  $12706. 


IS. 


Hi  of  the  ore  =  50(]  t.; 

.-.  theore  =  A60>f^0« 
253 


t.  =  1620t. 


tiol'of^athTea?- n'orr"  '^  /  "  ''^'  *"'  ^^"^^'  *^«  P^P-^" 
r  eaca  year-^J  of  the  ,K>puIat,on  of  the  preceding  year- 

• .  population  at  end  of  5  yr.^Qhy  „f  jooooooo 

=  10861578,  nearly. 
17.  Number  of  killed  and  wounded 

=  1  of  f  of  ^  of  army  =  ^\  of  army; 
.'.  vj  of  army  =  500  men; 
•'•  an"y  =  84x5oomen 
=  42000  men. 


22. 


t+H-U 


23. 


^      '     3xT>r7"'^ 

|gxVx-V  +  l  +  iH6  +  Uj?  =  6|^ 

Increase  of  shorter  in  100  yr.  =  3.oi4; 

•'•         "  "  125yr.  =  i25_x.3:014. 

100 

hence,  the  longer  has  to  increase  (3.7675 1 'o^H,;.,  or  2.7475  in 
Increase  in  125  yr.  =2.7475  in.; 

"         "  100  yr.  =]Mj5AZi75 

125 

=  2.198  in. 
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84.  .041G  -  ,y„  and  .0375-  ,f„; 

.'.  jVa  of  number  of  inmates  at  fir8t=,Jo  of  (number  of  in- 
mates at  first +  40), 
and  ,Jff  of  number  of  inmates  at  first -,§5  of  40; 

.'.  number  of  inmates  at  first  =  240  x  jj^  of  40-360; 
.'.  number  of  masters  =>  j'^^^  of  360  =  1 5, 
and  number  of  boys  -  360  -  15  =  345. 
•«.  Water  admitted  in  1  hr.  -  5  x  3|  t.  - 1 8 J  t. ; 

.'.  water  gains  (18|  -  12)  t.,  or  6f  t.  in  1  hr.    ' 

Number  of  hours  to  gain  60  t.  =  ^^  =  82  hr  • 

6J       •     •• 

.'.  rate  of  wiling = -^  mi. »  4}  mi. 

29.  Robert'sdebt  to  Charles = J  of  Robert's  debt  to  Charles +I0d.- 

.'.  i  of  Robert's  debt  to  Charles  =  10(/  •  ' 

•••         "  "      "        "      =3xi'orf.  =  2..6rf. 

30.  Time  he  takes  to  ride    1  way       =  ^2  hr.  =  1 J  hr.- 

both  ways  =  5  hr. 

31.  Number  of  cow8= f  (number  of  cows  +  number  of  sheep); 
. .  7  times  "  "  "  =  number  of  cows  +  number  of  sheep:  ' 
•■•  «    "       "       "     "     =       "       "  sheep. 

Again,  number  of  cows+  3  cows 

=  TT  of  (7  times  number  of  cows  +  3  cows)  • 
.'.  1 1  times  number  of  cows  +  33  cows.  ' 

=  14  times  number  of  cows +  6  cows; 
..3  «•       ..  ^2^ 

"       "  =9; 

"       "  sheep  =  6  x  9  =  54. 

32.  In  the  fraction  A,  the  denominator  exceeds  the  numera- 
tor  by  8; 

.'.  equivalent  fraction  whose  denominator  exceeds  its  numera- 
tor by  44  i.n  I.>^V_27i 

13  xV 


_  _  t  =  ^' I 
71f  ■ 
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34.  The  sum  of  quotient  and  dividend  =  36783  -  208 

J.   .,      ,  =36575; 

.    dividend  ,,..,, 

•'•         "        =!{IS  of  36575 
=  208x  176 
=  364(X); 
number  required  =  36400. 
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S5. 


Since  I  of  longer  =g  of  nhorter; 


the      "      =J„f« 


_  1  o 

» 


37. 


—     ft 

.*.   V  of  shorter  +  shorter = 95  ft.  ; 
•••  Vof      "       =95  ft.*; 

■'•       "       =  A  of  95  ft.  =46  ft, 
and  longer  =  (95  -  45)  ft.  =50  ft. 
6  times  boy's  age  =  father's  age. 


3  times 


,    - "^V  -^  age  T  C 

+  18  yr.  =  5  times  boy's  age  +  6  yr.  ■ 


38. 


2  times  boy's  age  =  1 2  yr. ; 
=   6  yr. 


II 

2 


.00 


.63 


.318181818 
^0000.39772 
.316221590 

the  difference  lies  between 
.0001  and  .0002. 


3.14159)1.0O000O00O(.31831 ... 
942477^ 

675230 
3114159_ 
2610710 
2513272 
974380 
94247^ 
3I9U30 
314159 


Exercise  IX.    Page  56 

(4.5)3  _  X,    .y 

4^-3.4     =<'''>'  +  (^'^><^-0  +  (3.4)« 

=  20.25  +  15.3+11.56 
=  47.11. 
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6.  2,  3,  6,  and  7  are  prime  factors  of  12,  1ft,  and  21 
Hence,  to  be  a  cube  and  contain  these  nunibern,  the  required 
number  muirt  have  2',  3^  f,\  and  7»  for  it«  factorn; 

/.  number  -  2»  X  3' xs»x7='-10»x  3' XT' =  9261000. 
8.         ^-   ft'»   36-    25=li-2x    6-1  or  2x    5  +  1. 

7-  6=    49-    36=13=.2x    7-lcr2x    6+1. 

8-  7'=,  64-    49=lft  =  2x    «-lor2x    7  +  1. 
ll'-10^=12l-100  =  21«2xli-i  or  2x10+1. 

Hence  to  find  the  square  of  a  number  from  that  of  the  number 
Tn^X  •^•r'L^.r-^-"  the  given  ..uare  one  le.  than  twt 
required  square  : 

belowit,  add  to  the  given  nquare  one  more  than  twi...  the  num- 
ber of  which  It  IS  the  square,  and  the  sum  is  the  required  s^Z^. 
9.  V6146:>6  =  784. 

783-^  =  614656-(2x784-l)  =  613089 
785»=  614666 +  (2  x  784  + 1)  =  816225. 

ExERcisK  XIV.     Page  61 

>•  2  No.*=  1270418 

/.  No.'  =  1 270418  +  2  =  635209 

.'.  No.  =  \/635209     =  797. 
8.   L.C.M.  of  2,  3,  4,  ft,  6  =  60. 

We  must  now  find  the  least  multiple  of  60  which  is  a  perfect 
square.     This  is  900.  perieci 

»•  1»=1 

l'+2»  =  9     =(l+2)« 
l»  +  2''  +  3»  =  36   =(l+2  +  3)» 
l»  +  2'  +  3»  +  4»=100  =  (l+2  +  3  +  4)« 
i;  +  2»  +  3»  +  4»  +  5»=22ft  =  (l +2  +  3  +  4  +  5)^    etc  • 
.-.    l!±2!±3i+^+9»  =  (l+2  +  3  +  ...  +  9/  ' 

/.  Vl»  +  2»  +  8*  +  ...  +  o'=  ^/(^+i  +  J^Z^ 

=  l  +  2  +  3  +  ...  +  9  =  45. 
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i»  mt  thT!iT*f  "^  """  Tl"f  '""  ""'"'^™  ^y  *^«''-  difference 
18  equal  to  the  difference  of  their  squures; 

.".  the  difference  of  the  squares  =«  12032013. 

2006'''=    4024036; 
.'.  "quareof  larger  number  =^  10056049; 

'*"d       "  "        =  >/l  0066049  =  4007. 

17.  length  of  side  of  lot«  V:i209  yd. «   47  yd. 

™"   ,     "   ^"""°*^      =   -ix  47  yd.  =  188  yd. 
Weight  of       "  =ySof255lb.  =  217}?ll,. 

19.  Pernneter  of  M.,uare  !.eld=  (4  x  vTy^eoo)     yd.  =  1760  yd 
Add.uonul    ost  =(1804-1700)xl2c.=r..2« 

KxBKcrsE  XV.     Paue  65 

21.  Length  of  street +  lenKtu  of  column  =  8700 ft.; 

•    »•  8700 

•   *"""  =  ^8x^"""=«0°^- 

22.  The  gallon  contain.s  -^^"-^li  „„  j,  . 

1728  "•' 

.-.   the  gallon  weighs  277^4jn000 

1728 
.•.  the  pint  weighs  —  ^"I^Zi_  j^  ^  ,  „.„        ,. 
16x8x1728  ^-J'>36...1b. 

S8.  Since  £3/5=1  ox.  Troy; 

■     £423267  -  423267x1         _, 
..    *4^.JZh,_       -^- oz.  Troy. 

1  oz.  Troy  =   48O  grains; 
1  lb.  avoir.  =  7000       " 

24.  Distance  the  train  goes  in  60  x  60  .sec.  =  20  x  1 760  yd. ; 

lH8ec.  =  l«^20xn60     , 
60  X  60        ■ 
.    ,         ,  =176  yd.; 

. .  length  of  bridge  =  (  1 76  -  1 20)  yd. 
=  56  yd. 
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SB. 


«UH=?. 


S6. 


f  of£l0  14*.  lrf.  =  £9  3«.  6rf. 
Again,  .86714  of  £lO  14*.  Id  =  .85714  of  2569rf. 

=  2201.99266rf. 
£9  3s.  erf.  =  2202rf. 

DiflFerence  =  .00734rf.,  which  is  less  than  ^M. 
lib.  Troy  =  }|«  lb.  avoir. 
Weight  of  rings  =  J050x28_  , 

12x20x24      ■        ^ 

_    144x1050x28   ,, 
^  .  175  X  l¥^r^51^  Ib.avoir.  =  -Vlb.avoir. 

Weight  of  rings  and  box  =  (^  +  3  J)  lb.  =  7/^  lb 
Cost  of  carrying  1 1. 1  mi.  =  5«. ; 

.-.  cost  of  carrying  7^  lb.  144  mi. 


2240 


fS».  =  2«.  5/nrf 


27.  Distance  walked  in  1   8ec.  =  ^^^g  m. 


half 


2 

"  4i  hr  -  9  X  60  X  60  X  3  X  .-^2  . 

^2  "'• — ■ in  ■ 

2x2 


_  9  X  60  X  60  X  3  X  32 
2x2x2 


in. 


1  min.  =  52LeOx60x3j^  . 

in.; 


2x60x2x2x2 
.'.  number  of  steps  taken  =  .  9  x  60  x  60  x3j<  32 

36x2x60x2x2x2 
29.  1  oz.  Troy  per  inch  =  480  gr.  Troy  per  inch 
=  rVcij  lb.  avoir  "      " 
^63360x480 

7000 
=  63360 j<  480 
2000x7000 
„^  =2.1723  t.  per  mile. 

Weight  required  =  (2. 1723  x  .03)  t.  per  mile 
=  .066169  t.  per  mile. 


=  90. 


lb.  avoir,  per  mile 
t.  per  mile 
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Hence,  il's  rate  :  B's  as  1760  :  1749. 
But  A'a  rate  is  J  of  his  actual  rate; 
.'.  i  A'a  actual  rate=  1760, 
and^'s      "         "  =f  of  1760=1320; 
.*.  ^'s  rate  :  ^s  as  1320  :  1749, 
or  as  40  :  53. 

36.  Time  in  seconds  =  ???^ .  26640  =  7  hr.  24  min.; 
.-.it  will  reach  Montreal  at  (6.25  +  7.24)  or  1.49  p  m 
Time  the  Toronto-train  has  being  going  at  8=  1  hr.  35  min. 
Distance  it  goes  in  1  hr.  35  min.  =  ^"^^  ^  ^^' 


5280 


mm.  =  71 J  mi 


^33^'' mt  ^'^'"''   ^"*'''*^  *"^  Toronto-tmin  at  8  a.m.  is 
(333  -  71i)  mi.,  or  261f  mi. 

Each  second  they  approach  (88  +  66)  ft.  or  154  ft. 

Number  of  seconds  to  meet         =  261.75x5280 

154 
Distance  gone  by  Montreal-train  =  26^75x5280x^8     . 

5280x154         °^ 
=  149f  mi. 
39.  The  corresponding  unit  of  area  i.s  a  square  each  of  whose 
Bides  IS  equal  to  the  lineal  uut,  and  the  corresponding  ulft^f 

me7th  T  r'  "'  "'°"  *^  '«  ^-»  *«^-  '"-Unit 

When  the  lineal  unit  is  twelve  inches,  the  unit  of  area  is  a 

square  each  of  whose  sides  is  12  in.,  or  a  square  Ih^     ea 

L    2  in""'  "•'     rf  ''  ^"'"""  ''  *  ^»'-  -^^  «f  -bose  J^ 
18  12  m.,  or  a  cube  whose  volume  is  1728  cu.  in. 

43.  Number  of  square  inches  in  15  s<i.  ft.  =  15  x  144; 

.".  pre8sure  =  (15x  144x15)  lb. 

I  J?bl  tfo'T""'  "  "  '"•  ""  »— """I -id'elu,  be  A 
A  of  16  t.  4  cwt.  =  10  cwt.  3  qrs.  6  lb. 
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47.  Number  of  ounces  bought  =12x16, 


sold  =  12x7000 
20x24 

Co8tprice=12xi6x37ic. 
=  $72. 

Selling  price  =  12-^I0<?0iL4p„ 
20  X  24 
=  «70; 
.*.  he  loses  $2. 
49.  It  is  evident  the  weight  mii«f  K»  „ 

8  lb. «.  gr.  „d  8  lb.  u  o..Te  dw.  ,e  t.  """^  °' 

8  1b.  20  gr.  =  66020  gr. 
8  b.lloz.  ledwt.  16gr.  =  51760gr. 
The  H.  C.  F.  of  56020  gr.  and  51760  gr.  is  20  gr. 


16. 


16. 


17. 


Exercise  XX.    Page  80 


35  yd.  =  32  m.; 

_69^yj< 

=  111835^  m. 


69J  mi.  =  5?iiL«  X  40  X  .5  J  X  32 

35  °'- 


1  mi.  =  (1760x36)  in.  =  ^3360 

39.371      * 
=  1609.306...  metres. 

6x_5280 
~«000^ 
(5  X  5280)='         . 


ft.  =  1  m. 


18. 


216X5'  X  5280* 

8000^ *'"•  "-  =  216  cu.  m.; 

.    6x_2240^x  5^  X  5280'  „ 

8000^  lb.  =  216000  Kg. 

Cost  of    1927Ha.  =  £mO(K)00^^^^^^^ 

•■40467  Ha.  =  f^-t046;  x  400(XX>)_  „„^ 
1927    '         ~^^*- 


<<     II 
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19. 


21. 
niake 

22. 


Weight  of  (3.937)»  cu.  in.  of  water=  I  Ke 

"       "  1   "     "    "       "     =252.45  gr.; 

"       "(3.937)*"     "    "       "     ,(3.937)'' X  252.45  „ 

7000~~  '^• 
=  2.20  lb.; 
.•.    1  Kg.  =  2.20  lb. 

f  8j.Tr ''  *  '^'"''  h«ctometi^,  and  100  sq.  hectometres 

7  Ha.  25  a.  8  ca.  =  7.2508  sq.  Hm.  =.072508  sq.  Km. 
Since  2i  lb.  =  1  Kg. 


10Jb.-l|iiKg..4i4Kg. 

=  4545  g.  =  4545  cu.  cm  of  water. 
Hence  1  gal.  contains  4545  cu.  cm. 


I8.60fr.  =  « 


IR.fiO 


>  18.60x6 
31 


Cost  of  39.37  in.  =  $ l^^GOx 6 


«     ti 


1  yd.    =i 


24. 


31 

.36x18.60x6 
39.37  X  31 


=  $3.29. 


26. 


26. 


Volume  of  bar  =  (lo  x  3  x  2.5)  cu.  cm. 
Weight  of  1  cu.  cm.  of  water  =  Ig- 

^  gold    =l9.;j6xi  g.; 

"  (10  X  3  X  2.5)  cu.  cm. ...  =  ll'^3  x  2..')2<_[9^6 

1000 
=  1.452  Kg. 
Circumference  of  earth  =  40000000  x  39,37  in. 
^  40000000  X  39^37      . 
5280x12^     "'■' 
.'.  diameter  of  earth  =  lU  nf  40000000  x  39.37     . 

365   "*  -    nil 

5280x12 
=  7911.5. ..mi. 
Weight  of  1  1.  of  water     =  i  Kg., 

"  1  1.  of  mercury  =  13.5  x  1  Kg.  =  13.5  Kg. 


Kg. 
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A8tere=l  cu.  m. 


depth  of  water = — — 


3x1,5 


m. 


'i  m. 


29.  1  1.  =  1  cu.  dcm.  =  „Vir  of  (39.37)'  cu.  in. 

=  T72T  of  TT^TO  of  (39.37)''  CU.  ft 

=  .0353...  CU.  ft. 

^'   >i     u       ,;.  ^*-  =  ^^'^«q-ni-  =  1000000  sq.  dm. 
r^ umber  of  litres  =  lOOOOOO  x  .1  =  lOOOOO. 

36.  Weight  of    1  stere  of  water=  1000  Ktt  • 

"        "11     «      J,  .  ^*'' 

ice      =1000  Kg.; 

=  ifofl000Kg. 
=  909.09  Kg. 

A  litre  =  1  cu.  dcm.  =  (3.937)'  cu.  in. 


II 


"  11 
"     1 


I* 


II 
II 


II   II 


Hence,  number  of  litres  in  a  cubic  foot  =  -i '  ?£_  =  os  •*!      i 

(3.937)'     -«°-»»-..i. 


1728 


40.  A  litre  of  water  weighs  1000  gr  • 
.-.  equal  volumes  of  water  and  sulphuric  acid  areas  1000  to  1840. 
43.  Capacity  of  bin  =  (0.4  x  6..5  x  4.75)  cu.  m. 

=  219.4.'iO  cu.  m.  =  219450  cu.  dcm. 
=  219450  1  =  2194.50  HI. 

Exercise  XXI.    Page  87 

25.  Since  75^  is  the  central  meridian  of  eastern  time  tn^^n 
solar  tune  at  Hamilton  must  be  slower  than  eastt™  ^ne'by  fhe 
difference  which  4'  54'  make.  ^ 

4°  54'  correspond  to  a  difference  of  1 9  nun.  30  sec. 

26^  For  a  rea.son  similar  to  that  a.ssigned  in  the  last  question 
Quebec  mean  sokr  time  is  faster  than  standard  easte  n  Une  by 
the  difference  which  3°  47'  make.  ^ 

27.  42  min.  20  sec.  corresnond  to  10'  35' 
As  the  time  at  Banff  is  slower  than  standard  mountain  time 
tlie  Wu^  of  Banff  must  be  105  .  lo^  35',  or  uTTZll 
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28.  (a)  Since  9000  mi.  =  360° 


500  mi.  =  5««A  of  360'  =  20* 


The  difference  of  time  is,  hence, 


20  X  4  min.,  or  80  min. 


Exercise  XXII.    Page  92 
«.Sin«.r„e„i„uda.c„dc,a.„rk,worki„„ohr.pe,d., 


and 


27 
12 


46 
45 


ffofiohr. 


"  ^ofkingflof ]fof lOhr.  " 
«.  V»l.e  „,  ,  „,  y,,  of  ,,,  „,  eaUte.W03.,2,r  '  ""'  ""  '"■ 
J  of  j'V  of  estate  =|jl_^jiiLx603^ 

f  of  ^y  of  j^V 
=  11182.126. 
S8.       Distance  16.5  cwt.  is  carried  =  60  mi. 

.15.5x60 


3.25 


^-'»»-  =  286Ami. 


82.  Area  of  walls      =  {(2  x  6.5  +  2  x  4.6)  x  3.2 }  so  m 
Area  of  a  roll     =(10x.5)  sq.  m.  ^^      " 

Number  of  rolls  =  22.2  x  3^  -  1 4  ons 
10  X. 5         ^"^• 
33.  Number  of  ares  sold  -  =  .7  of  605.09  a. 

0  ..  =423.563  a. 

Sum  realized  =  423.563  x  $380 

v^      ,  =8160953.94. 

A  umber  of  ares  unsold  =  .3  of  605.09  a. 

=  181.527  a. 
47.  Number  supplied  for    f  I.20  for  50  hr.  =  5; 

"    821.60  for  60  hr  =2^60^150x5^ 

Ri    T-  .  1.20x60 

51.  Time  required  by  5  men  to  reap  12*  ac.  =  56  hr  • 
"   7    "       "         15    ac. 

_5x  15x56, 

~Txi2r^''- 

=  48hr.  =  4da. 
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.     66.    Time  300  bbl.  supply  (3x44x30)  rounds -6  da.: 

"     400    "        "        (8x66x40)       " 

^  400  X  3  X  44  X  30  X  6 


300  X  5  X  66  X  40 


da. »  2  da. 


61.  In  1  da.,  A  and  H  reap  J  of  field; 

"  I   "    A    "    C   "     I  "    " 
and  "  1    "    ^    "    c*    "     J  "    •• 
.•.  twice  (A's  work  +  i^-s  work  +  Cs  work)  daUy 

.*.  ^.^  and  C  do  ^^(^  of  the  work  daily. 
Time  required  to  do  yVs  of  work  =  1  da.; 


62. 


"     allthework  =  16§fida.  =  2?|da. 

73 

A  and  ^  can  do    }  of  work  in  1  hr 
^    "    ^'       "      A     "         "     1  hr.; 


.'.  two  men  of  A's  strength,  aided  by  £  and  C,  can  do  (1  +  A) 
of  work  in  1  hr.  *     ^^ 

Now  B  and  C  can  do  /^  of  work  in  1  hr.; 
.-.  two  men  of  ^'s  strength  can  do  (}  +  ^^  -  ^r)  „£  ^^rk 
in  1  nr.; 

.*.  A  can  do  J  of  work  in  1  hr., 
and  A  can  do  the  entire  work  in  6  hr. 

64.  One  pipe  fills  ^  of  the  bath  in  1  min. 

The  other  empties  ,V  of  the  bath  in  1  min.; 
.-.  when 'both  are  running  (jV-«V)  or  ^-^  of  bath  is  filled 
in  1  mm.; 

.'.  the  bath  is  filled  in  120  min. 

66.  Part  done  by  ^  in  1  da.  =  ,\  of  -,'i,  of  work; 

2  da.  =  2  X  ,'^  (,f  ,-^  „f  work 
=-  j',y  of  W(»rk. 
Part  done  by  ^  in  2  da.  =  i  -  (j-,^  +  ,',,)=  |; 

•'•       "      .    "        "      I''"-  -'of A  =  ,',7; 

.'.  £  would  do  the  whok'  work  in  10  da. 


SOLUTIONS 


81 


have 
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Hence.  3  men,  5  boys,  and  4  girU  do  7%  +  xU  +  ^U  »«  1  da. 

or  ^Vj: 
.'.  time  to  do  all  the  work  is  ^^  da. 

or  lOff  da. 

76.  Part  done  by  A,  2  ^'s,  and  C  in  1  da.  =  J + A- 
"      ^, «,  andC  "        =J; 

.".  time  required  by  .4  and  C= 8  da. 

78.  30  men  and    10  boys  reap  130  ac.  in  4  da. 
14      "      "       10     "       "       66      "     4  da.; 
.'.    16     "    reap  64  ac.  in  4  da.; 

1  man  reap.s   1      «'     j    «i 
But  6  men  and      2  boys  reap    13      "    2da.- 
.■.      2  boys  reap     1  ac.  in  2  da.; 

1  boy  reajKs   \      "      j    «» 
and    2  nu-!)  and      2  boys  reap    2^ 


10 


1  da. 
10x1 


2* 


da  =  4  da. 
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Time  A  walks  20  mi.  =  20  x  1 1  min.      =  220  min. 

"        =(220  +  45)  min.  =  265  min.; 
.•.  ifs  rate  =  H/'iT^  n"'n.  per  mile 
=  13]     " 
Again,  time  A  walks  5  mi.    =  55      " 
"    B      "        •'       =66J     " 

.".   A  wins  by  11}  min.; 

.'.  distance  Ji  walks  in  1  Ij  min.  =  -' i  mi.  -  ^  mi. 

1.5  , 


80. 


Since  A  can  make  50  when  Ji  makes  45, 
and  A  "  "  .50  "  C  "  40- 
.•.  Ji  "  "  JK)  "  C  "  8oi 
.'.     /fcan  give  C  10  points. 
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82.  Let  1  represent  the  quantity  of  water  in  ««  i.     • 
then,  quanuty  of  water  which  run  Jut  of  fi:ui«L"m^^  h:::^; 

in  number  of  hours  required 
=  numberofhoura 

second  cistern        " 

By  conditions  of  question,  =  nilinber£)lhou5 

I  _  nuiufx^r  of  hours  /  t        . . 

^ ^^LiJoure^ ^  ^  /    _ number ofhoiirsV 

=  2  -  1H™berof_h(mre_ 

.    3j<nmnber^|[houre_  * 

10  ~^' 

and  number  of  hours  =  yi 
=  3  J. 

Distanced  runs  in  lmin.=(2j^l6f)  mi. 

ii  34  =Hx34x5x/^ 

=  5  mi.; 
. .  length  of  course  =  (2|  +  .5)  mi. 

=  ~i  mi. 

5^etogoimi.ort  =  TVhr. 
lime  to  come  1  mi.  back  =•  4  hr  • 

timeto^l  mi.outandbaclc  =  (,wV)hr.  =  /,hr 
Distance  gone  in  ^\  hr.  =  1  mi 

••         "  "      "   •>hr.  =  (5x-y)n,i. 

=  16|mi. 

B  walks  at  the  mte  of  ?§  mi    or  4«  m;         i. 
»    .«      OA     •   •    X       ^^    "■' ^"^ '*ff  mi.  iierhour 
^  f '"i-in(20-4i)hr.  =  4jhr. 

^  20       "    Ihr.  +  4|hr.  =  5?; 

~20  hr.  =  14ihr.; 


84. 


and 


« 


8S. 


A  reaches  London  at  G  hr.  30  min.  p.m 
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»8.        9  boys  are  equi\alent  to  G  meu; 
since   18  men  do  i  uf  the  work  in  0}  hr., 

a         ..   12x  13. 
3x2 

r7x3x2^''°'"'r'^'»^- 


,'.  1  man  does  \ 

.'.   17  men  du   J    " 


feD.  PHit  done  hy  ?  men  and  4  bf)ys  hourly  =  I 
"       "     •     -2    "      "     Iboy        "     =[. 
.".   part  done  by  3  boys       "     =  J  -  J 

•■•  "    "    "  1  ^y     "  -!v 

hence,  1  boy  would  do  the  whole  m  in  hr. 

Part  done  by  2  men  ;iuurly=  J  -  ^ 


—  8    . 

—  If. 

—  »    . 

—  3J. 


1  man  =  j°j . 

hence,  1  man  would  do  the  whole  in  V-  hr.,  or  7j  hr. 
Part  done  by  1  man  and  1  boy   hourly  =  /^  +  j», 

=  f  • 
hence,  1  man  and  1  boy  would  do  the  whole  in  v'hr.,  or  5f  hr. 

the'^-.^rirTr'  '"'  ''  "^^  ^"^'"*  '  ''•  '  '''  ^  «"'«•' 
.-.  to  do  the  work  in  1  da.  1  man  must  work  (15  x  16  x  9)  hr.; 

.-.  to  do  it  in  12  da.  18  men  must  work  -'-^-^il«iS »  hr.,  or  10  hr 

12  X  18 

92.        5  men  in  5f  hr.  do     ^Vff  of  work; 

.•.    1  man  "    1    "  does     ' ' 

:.    3  men  "    3    "   do 
hence,  7  boys  "    3 
1  boy    "    1 

.•.    6  boys  "    1         ....         j^ 
Work  to  be  done  by  0  bov.s  =  l  -  JUU,—  »»» 
lime  for  6  boys  to  do  j^^      =  1  hr. ; 

'   1 

hr.  =  2.8523809  hr. 


"  does 
do 


SI 
Tffff 

4» 
TOff 

7 


tt 

t( 
(( 


ifio  _  Txnn  '<  1 

1505 : 


M. 
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^  does  ^  of  work  daUy; 
■  !•*   "     «V    "         in  half  a  day: 

a  does        /»  -  sV  "■  »V      " 
B  does  the  work  in  V  da.,  or  32  da. 

0  men  reap  36  ac.  in  7x12  hr.; 
.'.  1  man  reaps  1       "    6x"x  12  . 

36        "•' 
.'.  9  men  reap  45       »«     ^ftx6x  7x12, 

9ir36~  ^  '*'■•  ■  72  hr.; 
•*.  they  will  take  9  da.  of  8  hr.  each. 

..  ^  does  the  work  in  9i  da  ' 

•f    ."    ""■»*'" 'O-- ^  in  J  of  «d., 
•  •  -«  the  work  m  12|  da. 

99.  Amount  which  the  n-ork  falls  behind  daily 

•••  in  84  da.  it  falls  behili'slit  1/;/;/"^."'  f  f*^f'^ -^J^' 
work  =  l7.6da.  work-  ^^^T  +  ff-ff-i'a)  of  a  day's 

••   ■'  me„  „«  ao  .6  „,  .  da,-,  „„*  ,„„.  .t.„  .,,^ 

• .     1  man        "::£.<„  ' 

17 

i,  Thn '°°'   "■■""'*"  °"  «"°^^  'o   0  P."..  on   Wednesday 
Time  tafby  He  dock  in  66  hr.  -  5?i<  „,i,,  .,,„;„. 


85 


MiatOCOPY   RESOLUTION   TEST  CHART 

(ANSI  and  ISO  TEST  CHART  No.  2) 


l£ 

U£  !■■ 

1^ 

[f  1^ 

u 

■A     u 

1^ 

■tUu 

■  1.8 

A    APPLIED  !:vu;jGE    I, 
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1653  East  Main  Street 
Rochester,  New  York        14609 
(716)   482  -  0300  -  Phone 
(716)  288- 5989 -ra« 


USA 


Sum  of  rates  per  second  =  ?^±?i  ft.  =  mi 


86  SOLUTIONS 

103. 
Difference      " 

.*.  twice  the  rate  of  faster 


u 

.92  +  84 

6 
.352  +  88 

3 


ft. 

ft.  =  V-ft.; 

ft.; 


U  (( 


.,   ,            60x60x440      . 
nour= irn. 


2  X  5280  X  3 
=  6G  mi. 
Again,  twice  the  rate  of  the  slower  per  second 

=  ^^^~^^ft.  =  l§Aft.; 

4.       *    1                   1            60  X  60  X  264 
. .  rate  of  slower  per  hour  = mi. 

2  X  5280  X  3 
=  30  mi. 

104.      Distance  A  goes  in  10  sec.  =  i2iii?P5  m. 

60  X  60 

=  Y-Tn.; 

.'.  distance  train  goes  in  10  sec.  =  (88  f  V")  m. 

— ff-  m. , 


B 


"      9   "    =x«ffof^Fm. 

=  ¥.7  m.; 
"      9    "    =(-'V\7--88)rv 


fiO  X  ^'^  X  1  ^ 
5*8  rate  in  metres  per  hour  =  — — — — -  m.  =  680  m. 


9x10 


106, 


sheep; 


Since    5  horses  =  84 
"     10      "      =168 
.■.   10  horses  and  132   sheep  =  (168 +  132)       " 

=  300  " 

And  15  horses  and  148      "      =(252  +  148)      " 

=  400  ." 

Cost  of  keeping  300      "      =$202; 

«  (I  ,r.r.        a  ^400x202 


400 


30() 


=  8269^. 
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110.  Distanc-e  the  1st  man  goes  in  15.sec.  =  -  ^^-^^  ni. 


<iO  X  60 


"    train 


«        w 


—  i[-  in. 


"     15   "    =(10o.6+-Y-)m. 
356.8 

3 


^14272 
16 


m.; 


«         (( 


2nd    " 


"   12  "  =iior,.c,-l^L3-\u, 


15(5.8 

= ni.; 

15 

rate  of  2nd  man  per  hour  =  ^-'  ^^^^^^LLM-^  m 

li'xl5 

=  3136  m. 


111.  ^I's  wages    for    12?    da.  =  ^'s  wages  for   7J    da.  +  5's 
wages  for  71  da.; 

.-.  ^1 'swages  for  (12? -7  J)  da.  =  5'8  "  «    71    ja.; 

••  ^'«      "      "     12?           da.  =  ^'.s  "  «    i^iiill'da. 


=  18  da. 


6A 


113.  The  first     strikes  the  7th  stroke  after  ^-^^  sec; 


"     second 


11 

6  X  25  . 

-^-sec; 


.-.  the  difference  =  ^'^^  sec.  =  ^V  min. 

117.  Since  the  fast  train  goes  as  far  in  5  hr.  as  the  slow  one 
does  m  6  hr.,  the  rates  are  as  5:6. 
Since  the  fast  train  gains  10  mi.  in  2  hr.,  it  gains  5  mi.  in  1  hr 
Hence,  5  of  rate  of  slow  tniin  =  rate  of  .slow  train  +  5  mi  • 
•••  i  "     "     "      "       "     =5  mi., 

and    "     "      "       "     =5X5  mi.      =25  mi. 
liate  of  fast  train  =  (25  +  5)  mi.  =  30  mi. 


iJ 
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118.  Time  for    (9  +  2x  12  +  3x  7)  boy8  =  250  da,; 
"       "    (18  +  2x15  +  3x9)     " 

^  (9  +  2x12  +  3  X  7)  X  250  , 

18  +  2x15  +  3x9  *■ 

=  180  da.; 
.'.  to  do  double  the  work  they  would  be  2  x  180  da.,  or  360  da. 


121. 


Since  time  pa.st  noon  =  |  time  to  midnight; 


time  past  noon  +  J  "    " 

8     ((       ({ 


u 
(I 


(< 


Hence,  the  time  ia  20  min.  past  5. 


=  12  hr. 
=  12  hr.; 
=  |of  12hr. 
=  5  hr.  20  min. 


122.  Distance  the  train  goes  iu  10  sec.  =  l^^^i^5  m 

60  X  60 


man 


=  133jm. 

10x4800 
=  --_ j^^ 

60x60 
=  13jm. 


Since  the  distance  the  train  goes  in  10  sec.  is  the  sum  of  the 
length  of  the  train  and  the  distance  walked  by  the  man  in 
this  time; 

.*.  the  length  of  the  train  =  (133^  -  13^)  m. 

=  120m. 

125.  Area  of  field  =  57600  SI],  m. 

Length  of  shorter  side  =  (  \^28800)  m. 
=  169.7...  m. 

133.  Weight  of  1  HI.  of  water  =  loo  Kg. ; 

"        "    sulphuric  acid  =1.84x100  Kg. 

=  184  Kg. 

134.  If  the  fraction  is  a  proper  fraction,  its  value  i>s  increased 
by  adding  the  same  number  to  both  terms.  If  it  is  an  improper 
fraction,  its  value  is  diminished. 
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136.  Let  a  child  get  1  share  and  8  children  8  shares, 

then  a  woman  gets  2  shares  and  6  women  12  shares; 
and  a  man  gets  6  shares  and  5  men  30  shares. 
Hence,  50  children's  shares  =  $379.50, 
and  a  child's  share  =  $7.59; 
a  woman's     "     =$15.18; 
a  man's     "     =$45.54. 
Hence,  the  men  get  5  x  $45.54,  or  $227.70; 
the  women   "    6  x  §15.18,  or  $91.08; 
the  children   "    8  x  $7.59,    or 


137.  Cost  of  1000  bu.  at  74c.  =  $740. 
This  is  less  than  the  actual  cost  by  $19, 

Each  bushel  of  the  dearer  kind  increases  the  cost  by  (82  -  74)c 
or  8c.;  ■■' 

.".  number  of  bushels  of  dearer  kind  is  i^^  or  237^. 

14C    The  waich  goes  1430  min.  in  1440  min.  of  time; 
.'.   1430  min.  on  the  watch  =  1440  min.; 

.*.    1440     "         "  "      _  1440x1440 

1430 
=  ?4hr.  lOrWmin.; 
.•.  time  is  12  hr.  lO^VV  min. 

141.  If  all  were  satin  the  cost  would  be  (24  x  20)c.  more. 
Hence,  cost  of  40  yd.  satin  =  $(49.20 +  4.80)  =  $54-  " 
•■•         "       1    "       "     =$fH«1.35, 
and     "      1    "      silk  =  $1.1 5. 


^*^-  Time  to  go  1  mi.  out  =  ^V  hr. 

Time  tc  come  1  mi.  back  =  ^    hr.; 
.".  time  to  go  1  mi.  and  come    "    =(^1^  + 8)hr. 

Uistance  he  goes  out  and  comes  back  in  SJ  hr.  =  1  mi. 


4?hr.= 


=  _4f  X  1 


27 
I  8 


mi. 


=  12Ami. 
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.    ,,  ■  S*»«®  1  sq.  X  .  =  6.4813669  so.  cm.. 

. .  the  pressure  on  6.4813669  sq.  cm.  =  (7000  x  14.7)  grains. 
But  15.432  grains  =  1  gram; 


and  the  pressure  on  1  sq.  rm-       7000x14^ 


grams 


147, 


6.4813669x15.432 
=  1028,78  gr. 

Rate  down  .stream  =  12  mi.  per  hour 
"     '^P  "      =   9   "         " 

,',  distance  gone  up  and  back  in  Q  +  ^\)  hr.  =  l  mi.; 

"  «<  «   o,  ,  21 


21 


=  108  mi. 


The  cities  are,  hence,  108  mi.  apart. 

151-  Area  of  roadway  =  (330  x  22)  sq.  yd. 

Value  of  1  ac,  or  4840  sq.  yd.  =  $84. 

"     "    (330x22)        "      «    -,j^3.30x22xjR4 


=  $126 


4840 


153.  Time  to  go  the  journey  by  express  =  J  hr, 

f   oommodation  =  J|  hr. 
Diflerence  in  time  =  (f5  -  J)  hr 
=  l|hr. 
Valueof  fjhr.  =  65c. 

"      "    lhr.  =  jjof65c. 
Work  done  hy  A  =  l.  -  «':C. 

"     "  ^  =  f  of.f. 
"    "  C'  =  Aoffof|. 
"     "^  =  i%ofi-off 

=  14 

Sum  received  by  A  for  J  work  =  827- 

=  U«>f«27 
=  $14. 


154 


<( 

M 
M 


"  ^  "  M 


I'  > 
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155.       Value  of    l    lb.  rice    = 


5c. 


12 
6\ 


it     ti 


=  12x5c. 
sugar=12x5c. 


12.V 


I    «i 


2}  "  tea     =iM 


12jxl2x5 
121x12x5 


n  "      "      ='I  xl^5Xl2x5 

32   "  cofiee  =  ?liii2^i^i2x5 

2]x8|         ""•' 


<i      <i 


^1]  xl2.Vxl2x5 


156.  Weight  of  a  cubic  inch  of  water  =  -^^1  lb.  =j^^«j  lb, 
gallon  of  "      =  -^^-s^j-^jz^  J, 


mercury  =  -' 


^2£ 
1728 
^277\274x  125 

3456 
13^x277.274x125 


3456 


lb. 


Hence,  number  of  gallons  of  mercury  to  weife-h  2000  lb. 

=  2000-(l?i^i277,274^ri25\ 

\  3456^  j=14.7<gal. 

157.  Number  of  days  from  25th  Oct.  to  16th  Feb.  =  115. 
Quantity  of  oil  burned  in  I  hr.  =  (l  15  x  8  x  .5)  pt 
Hence,  number  of  hours  the  lamps  were  lighted  is 

(231^x8)-(115x8x.5),  oi-4i^hr. 

158.  His  wage  is  now  f|  of  what  it  was; 

.'.  former  wage  was  U  of  present  wage. 
Hence,  A  of  his  present  wage  must  be  taken  off. 
162.  (a)  Number  of  cubic  feet  in  the  stick  =  24  x  «1  x  U 
Weight  of  stick  =  (24  X  li  X  ?4  X  24)  lb.  ^Uel  lb. 
(6)  62.5lb.-lcu.  ft.  ofwater; 

.:   1764  lb.  =  ^^  cu.  ft.  of  water= 28.224  cu.  ft. 
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163. 


1080 


pt.,  or  18  gal.,  were  sold. 


Hence,  f  of  (contents  less  8  gal.)  =  18  gal. 

Hence,     "  "       "     =1  of  18  gal. 

=  31 J  gal; 
.'.  contents  =  39j  gal. 

164.  Perimeter  of  a  quarter-section  =  2  mi.  =  2  x  5280  ft. 
Length  of  wire  for  fence  =  4  x  2  x  5280  ft. 

Weight  of  wire  =  i^5^^1^?MiLL  lb. 


16 
=  2640  lb. 


165. 


Length  of  wall  =  -MIL^^  f^^  ^ 7  f ^ 
10  X  2.75 
By  drawing  the  figure  it  will  be  seen  that 

2  X  length  +  2(length  -  16  ft.  -  51  ft.)  =  1 1 7  ft. 
Hence,  length  is  40  ft.  and  breadth  24  ft. 

166.  Since      180  sq.  ft.  sell  for  $35, 

(I      „    d»43560x35 


43560 


',  or  $8470. 


180 

167.  4  min.  40  oec.  =  280  sec. 

If  the  whole  mile  were  run  at  6  yd.  per  second  in  280  sec,  the 
distance  run  would  be  1680  yd.,  or  80  yd.  short  of  the  mile. 

Hc"ce,  he  must  increag-  his  rate  80  sec,  or  560  yd.,  before  the 
end  of  the  running. 

169.  Distance  man  goes  in  10  sec.  =  ^^  ^  '*JLlZgQ  ^H  =  1 7 «  vH  • 

60x60       '        ~^    '    ' 

"         train         "      10     "    =(88  +  ii^)yd.  =  ^-ayd.; 

.-.  rate  of  train  per  hour  =  50il602L968     .  ^g.  mi  • 

10x1760x9       '     "*"*•' 
.'.  distance  train  goes  in  20  min.  =  --^  mi., 
and         "        man  "    20  min.  =  ^  mi.'; 

.'.  distance  between  the  two  men.  =  (y^-  -  ^)  mi.  =  6  mi. 
Again,  distance  second  man  goes  in  9  sec 
_/9x  22x1760     _\     ,      „«     , 
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.•.  rate  of  seconci  man  per  hour  =  ^"^ ^^^^'^ -^„^^ ^^1  =  2 mi. 

ITGOxOx  10 

Hence,  the  first  man  gains  at  the  rate  of  2  mi.  per  hour. 

Time  to  gain  2  mi.  =  1  hr.; 

.'.      "      "     "    6mi.  =  3hr. 

In  3  hr.  the  train  goe.s  3  x  22  mi.,  or  66  mi. 

But  in  3  hr.  the  second  man  has  gone  3x2  mi.,  or  6  mi. ; 

.".  when  the  men  are  together  the  train  is  (66  -  6)  mi.  away. 

Exerci.sk  XXIII.     Paoe  111 

7.  Aggregate  price  from  1836  to  1842  =  7  x  63».        =  441».; 

price  for  1836  =  62*.  3d.; 
"  "         "     1837  "  1842  =378».9rf. 

"  "  "     1837  "  1843  =  7x64/..  2rf.  =  449«.2(/..: 

.•.  average  price  during  1843  =  449a.  2(f.      -378».  5d. 

=  70«.  5d. 

9.  By  examining  the  following  table  the  truth  of  this  statement 
Is  readily  seen  :  — 


1 

2 

4 

2 

3 

4    5 

6 

7 

8 

9 

10 

11 

12 

-» 

8 

10 

12 

14 

16 

18 

20 

22 

24 

*> 
i2 

12 

1.5 

18 

21 

24 

27 

30 

33 

36 

16 

20 

24 

28 

32 

36 

40 

44 

48 

5 

10 

1.5 

20   2.5 

30 

35 

40 

45 

50 

55 

60 

6 

12 

18 

24 

30 

36 

42 

48 

54 

60 

66 

72 

7 

14 

21 

28 

35 

42 

49 

56 

63 

70 

77 

84 

8 

16 

24 

32 

40 

48 

56 

64 

72 

80 

88 

96 

9 

18 

27 

36 

45 

54 

63 

72 

81 

90 

99 

108 

90 

99 

108 

10 

20 

30 

40 

50 
55 

60 

70 

80 

100 

110 

120 

11 

22 
24 

33 
36 

44 

48 

66 

77 

88 

110 

121 

132 

12 

60 

."_j 

84 

96 

120 

132 

144 
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/.   I  X  (f  1440  -  J  yy'.s  siilary)  4  /i'a 
. .  $3240  -  3  X  .5's  salary  +  B'» 

:.  B'% 


A 's  salary  =  J  ^'s  salary; 
81440 -*//'s      "     =^'s  increase; 


=-«1440; 
'      =«1440; 

=  1(3240-1440); 

=  «1-Ti'  =  «900; 

=  J  of  $900  =  $1200. 

13.  First  lot  cost  8c.  and  second  lot  12c.  a  dozen; 
.•.  1  doz.  of  each  will  cost  20c.,  or  2c.  less  than  average. 
But  the  5  doz.  at  12c.  cost  6c.  more  than  average; 
.".  number  of  dozen  must  be  sufficient  to  reduce  average  5c. 

2c.  reduction  on  1    doz.  of  each. 
6c         "  "   2\     "       " 

14.  Number  of  boys  at  end  =  '^  of  number  of  boys  at  first 
"       "  giri^      "      =  f   "        "        "   girls      ' 

\i  of  (number  of  boys  at  first  +  number  of  girls  at  first) 

+  ff  of  number  of  girls  at  first; 
"        "     "       "        -Vi    "  "    boys     " 

"       "  Sirh    "        -  S      "  "    girls     " 

"        "  boys     "        =  j«^y  "  "       "        «i 

Hence,  there  are  7  boys  to  3  girls  at  first. 

17.  If  there  is  one  man  receiving  816  per  \\eek,  the  aggregate 
wages  are  8(lfi  +  42  +  48  +  30); 

.*.  the  average  weekly  wage  =  $ ' ^ -^i^  +  1?±^P  =,  gi  o 

1+3+4+5 

21  Aggregate  weight  of  10  boxes  =  10  x  36.5  lb.  =  363  lb. 

"       "     4     "      =4x25.73  lb.  =  103  lb! 

"       "     4     "      =4X40  lb.  =  160  lb.; 

"       "     2     "      =(365 -103 -160)  lb.  =  102  lb., 
and  average  weight  of  a  box  =  if ^  lb.  =  51  lb. 


(  25;  Average  fineness  =  ^21+^ljj<22+20^j^ 

8+12+10+20  + 


8  +  20X  16 


32 


carats 


=  11.36...  carats. 
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26.  Average  weight  of  3  boys  =  "^^     ^^^"^  lb.  =  1 19  lb. 

3 

27.  Time  of  running  at  65  Kr    j»er  hour 

=  (8-3S-2i)hr.  =  l|{hr. 
Aggregate  distance  gone 

=  (35  X  48.4  +  2^  X  60.8  + 1  g  x  65)  Km 

=  448.633...  Km. 
Average  speed  per  hour 
448.633 


8 


Km.  =  56.079 . 


29.  Aggregate  height  of  6  boys  =  (6x1 .72)    m.  =  10.32  m. 
"5     "    =(5x1.72.'))  m.  =  8.625  m. 
.*.  height  of  6th  boy  =  1.695  m.  =  169.5  em. 

Exercise  XXIV.     Tage  117 

4.  Quantity  of  butter  from  2J  lb.  of  milk 

=  riffof,Vffof2nb.; 
.".  milk  required  to  produce  {-(jV  of  yVff  of  2.}  lb.  of  butter 

=  lqt.; 
.'.      "  "        "        "         486  lb.  of  butter 

486  X  1 


■*  -   >^x2.\ 


18. 


19. 


=  4500  qt. 

J  of  money  withdrawn  =  84500; 
"         =813500; 
f  of  money  he  had  in  bank  =  813500; 
.*.       "        "     "     "       "     =  I  of  $13500 

=  821600; 
. ".  sum  still  remaining  =  8  ( 2  ]  600  -  1 3500) 
=  88100. 

5%  of  half  the  number  =  2A%  of  the  number; 

.   (3% +  2.^%)  of        "        =£    ; 

,          100x55 
..  number=i— -  =  1000. 

H 
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24.  Wine  » |  of  mixture  =  'i  of  (mixture  +  4  gal.); 


.-.  (I  - 1)  " 


■'i  " 


tt 


=  ^  "4  gal.; 
=  3  "4  gal.; 
=  40  X  ^  of  4  gal. 
=  60  gal. 


+  iiof4gal.; 


26.  A  gain  of  20  %  on  ^  co8t  = 
12.J%  "  V?7 


A  loss "  25  % "  lij  "  =jv;. 


4^5  coat. 


net  gain  =  (^'o  +  g%  -  ^VV)  cost 


=  iflff  cost; 
.'.  Tihy  cost  =  #112; 

.•.     "    =iSaof«ll2 
==93584. 

28.  1  per  cent  on  $5420  gives  $54.20. 

Income  at  the  lower  rate  on  $9970  =  $(463  -  54.20) 

■=$398.80; 

M  «  u      M^nn       alOOx  398.90        -. 

f  100   =$ or  $4; 

9970  ' 

hence  the  rates  are  4%  and  5%. 

30.  20%,  or  i  of  the  wheat  grown  in  the  country 

=  10000000  qr.; 
.'.  wheat  grown  =  (5  x  10000000)  qr. 
=  50000000  qr. 


31. 


The  average  dividend  =  $-^^±:§2  =  if.Q7^, 
100 


His  debts  are  ^^  of  $270^     ^4000. 
67^ 

32.  Before  selling  to  D  he  had  579  sheep. 

100 


"   C 


96^ 


of  579,  or  600  sheep. 


"       "   B      "        600  +  90,  or  690 

"       "   A      "        -V"^  of  690,  or  750     " 
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I  iff  of  J  of  the  capital -832000; 


x^a  of  the  whole 
and   " 


<( 


^ftx 32000 
■'"     4~• 
,100x5x32000 


4x4 

=  11000000. 
=  820000; 
iVtf  of  the  receipts  =  8  (32000 +  20000), 

^ 100  X  saooo 


iVffOfiof 
f  the 

and 


»2 
=  $100000. 


34.  Capital  at  end  of  first      year  =  fjfg  of  original  capital 
••        "        "    second 

"        "        "    third 


=  l^ofU8of 


1  'i''i 

=  /o  o  of  ~^-  of  I  jfg  of  capital 


=  iVff  of  original  capital; 
,*.  original  capital  -  rVa  of  original  capital  =  $200; 
.".  original  capital  =  100  x  $200  =  $20000. 

37.  In  thelast  4  yr.  he  .iaves  £20O  +  £l20,    -£320; 
.■.  his  income  -  /jy  (his  income +  £40)  =  £80; 

.'.    I'iyof    "  "       -£.36  =£fi0; 

.*.  his  income  =  10  x  (£3b  +  C  o) 
=  £•160. 

38.  Quantity  of  cloth  required  =  (11 J  x  1  J;  bq.  yd. 

Width  after  shrinking  =  (i''(J;5  of  1  j)  yd.; 
.'.  measure  of  length  required  if  there  is  no  shrinking 

_  lUxl| 
^ifffoflj- 
As  the  shrinkage  amounts  to  ^  of  the  length  bought, 

.-.  I  of  length  bought  =  4^4^  yd- : 

tms  of  1  \ 


HxlUxU     , 


..#] 


I 
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39.  Money + value  of  purse  =  $82 ; 
3  X  money +  3  X      "         "         «=$246; 

+  3x      "         "         =$74; 
ihi  of  money  =  $172; 

■'.      "      =i??  of  $172  =  $80; 
.'.  value  of  purse  =  $  (82  -  80)    =  $2. 

40.  Every  100  male  and  female  criminals  increased  to  101.8; 
but  every  100  males  decreased  to  100  -  4.6  =  95.4,  that  is 
101.8  -  95.4  =  6.4  below  the  percentage  average.  And  every 
100  females  increased  to  109.8,  that  is  8  above  the  percentage 
average.  In  order  to  make  the  increase  counterbalance  the 
decrease,  we  must  have  more  males  than  females  in  the  ratio 
of  the  difference  just  found ;  that  is  males  :  females  : :  8  I  6.4 
-  80 :  64  or  5  :  4. 

160000  fi^V  =  185220; 
\  100  /  ' 


43. 


,100/      ^ 


\ 


.85330. 
JVXSJiXtXS) 


l+r 


~3n  "TOTfi 


100 
.■.  r  =  5. 
Hence,  increase  =  5%. 
Population  3  yr.  hence  =  185220  x(1.05)» 
=  214415.3025; 
.".  hence,  population  =  21441 5. 

44.  Sum  remaining  after  spending  7^%  of  money 


.92| 
°100 


of  money. 


Sum  remaining  after  spending  4f  %  of  remainder 

'$1200; 


?5iof 

100 


92^ 


95i     .  92^     , 
=  —  of  — of  money = 


100 


of  money  =  $1200, 


and  money = 


100 


of  ^  of  $1200. 


95|  "'  92» 


=  $1361.99. 


SOLUTIONS 


99 


45.  Since  75%  of  farm  is  arable,  25%  of  farm  is  the  remainder. 
Since  83%  of  25%  of  farm  is  pasture,  1 7%  of  25%  of  farm  is  swamp; 
•*•  tVit  of  yViT  of  farm  =  75  ha.; 

.'.  entire     "    =  YV-  of  Ys"-  of  75  ha. 
=  1764}fha. 


46.  Since  xV  of  first  =  3^  of  second  =  ^  of  third; 

.'.     '     =  f     "      "     and  third  =  /^  of  second. 
Hence,  f  of  second  +  second +  y'\j  of  second  =  340; 
■  .^  Iff  =  340, 

and      "       =100. 
The  first  =  |  of  100  =  150. 
The  third  =  t%  of  100  =  90. 


Exercise  XXV.    Page  124 

9.  Selling  price  =  |  of  76c. 

"   =iSofT%of  nistprice; 
.'.  iS  of  T%  of  i  list  price  =  |  of  76c. ; 

.-.    "      "    =fS  of -V- off  off  of  76c 
=  $1.25. 

12.  Cost  to  teacher =y''jj  of  iS  marked  price; 

•*•  t'w  of  Jg  marked  price  =  $6.84; 

•"■       "  "     =-V-oflgof«6.84  =  «8. 

16.  '         Selling  price  of  goods  =  |  of  $202.50  =  $243. 
Hence,  xw  of  |  of  |  of  list  price  =  $243; 

.-.    "        "    =V  of  J  of  I  of  $243  =  $450. 


80. 


Net  price  of  a  shovel  =  J  of  J  of  $1.25.  =  87ic.; 
.'.  discount  =  $(1. 25 -.87i)  =  37ic. 
.12.50 


Hence,  number  of  shovels  bought  =  $i?^«.300. 

.37j 

22,  Gas  consumed  =  (92  x  3^  x  12  x  4.5)  cu.  ft. 

■vT  •  1  25 

Net  price  =  $^^  x  92  x  3j  x  12  x  4.5  x  j%%  =  $13,041. 


100 
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24.  Marked  price  =  I  of  cost  price. 

Selling      "    =  xff  of  I  of  cost  price  =  §  of  cost  price; 

.'.  gain  =  I  cost  price  =  $5.70; 
,*.  cost  price  =  5x^5.70 =$28.50. 


25. 


se. 


By  adding  the  water  8  pt.  become  9  pt. ; 

.'.  he  may  give  1  pt.  in  9  as  discount,  or  llj%. 


Marked  price  = 


(.  ,  Rate 
100 


Di8Count  =  ?5te/i^.Bate\ 

100  \         100/ 

_Rate  ^  /Rate\'. 

100      \  100/  ' 


Iff' 


.•.ioss=(R**«y=,^ 

\100/ 
Rate    1 

100      * 

Rate  =  25%. 

27.  If  X  represents  the  rate  of  discount, 

then 


100 

^of 

iULI  — 

100 

-  =1  of  f, 

and 

100- 
100 

^=v.i 

=  .77459. 
j;=100-77 
=  22.54... 

159 

Exercise  XXVI.    Page  128 

Cost  of  54.87  cwt.  =  54.87  X  $96 

=  ^5267.52; 
.  gain  on  $5267.52  =  8732.48; 
"      "   8100        _  a  100x732.48 
5267.52 
=  813.9...; 
.•.  gain  =  13.9...%. 
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22. 


25. 


Cost  of  1  lb.  of  inixture  =  |  of  8l.56|  =  $l,17f 
4  lb.  at  01.30  cost     50c.  more  than  average. 
1       "     $1.05  costs  A2^c.  less     "         " 

number  of  pounds  at  «1 .05  =  —  =  4. 

12i 

Cost  of  3  lb.  at  61§c.  =  81.85. 
"     "  1      "     55c.   =«0.55; 

.*.  cost  of  1  lb.  of  mixture  =  $?^= 60c. 
Gam  on  an  outlay  of  60c.  =  20c. ; 
.'. 100c.  =  ^0^^20 


60 
gain  =  33i% 


c  =  33ic.; 


26.  Number  of  bushels  bought  =  337^; 


cost  of  apples  =  150x3l.50  +  $14.40=f239.40. 
Number  of  bushels  8old  =  |  of  337^  =  270; 

.-.  selling  price  of  1  bu.  =  t-^L*??^= 99|c. 


270 


28. 


29. 


Lot  cost  i?  i?S  of  0322. 


AUi  "  i?gof«322  =  «224. 


:.  A's 


20. 


C's  buying  price  =  lgg  of  l§g  of  ^'s  buying  price 
=  3  of  ^'s  buying  price  j 
"    =$180; 
"    =$360. 

14  oz.  sell  for  140%  of  cost. 
16    "     "     "    160%  "     " 
*.  his  total  gain  =  60%  "     " 
.'.  f  of  cost  =  $240; 
.*.    "   =$400. 

Selling  price  =  I  of  cost. 
Sum  received  from  J  of  goods  =  J  of  ^  cost  =  i  cost. 
Sum  to  be  realized  when  all  the  goods  are  sold  is  f  cost; 
.'.  the  remaining  goods  must  sell  for  (S- J)  cost. 
At  the  old  selling  price  the  remaining  goods  would  produce  |  cost 
Hence,  f  cost  must  be  increased  to  f  cost,  or  by  66|%. 


31 
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32. 


SOLUTIONS 

Cost  of      first  lot  =  I  of  selling  price. 
"     second  "  =f    "  " 

"     both  =2\  " 

.'.  loss  =  I  of  the  selling =$60; 
.'.  selling  price  =  $240. 
Hence,  cost  of  first  lot  =  |  of  (240= $180, 
and  cost  of  second  "  =|  "  $240  =  1360. 


33. 


Selling  price  =  f§^  of  cost. 
But  supposed  cost=  jj      " 
««    _iao    " 

—  T55 
"       _120      " 

—  rvi 


ISO   nt 


T-ffOf 


117     « 
TO* 

Tffs  =$24; 


-$24; 
-$24; 


i( 


=  $800. 


34. 


Since  |  of  gain  on  12  =  selling  price  of  4; 
.*.      '     "  12=      "        "      "  6. 
Selling  price  of  6  =  cost  price  of  12. 

Gain  =  100%. 


36.  Cost  of  1  apple  of  first      klnd  =  |rf. 

"     1     "      "  second     "    =^rf.; 

Ill 
.'.  average  cost  of  1  apple  =  - — - 

Selling  price  "1      "    =fd; 


d.  =  ^^d. 


loss  on  an  outlay  of  \^d.  =  {^^-\)d.  =  ^xid.\ 

d.  =  4d.; 


"    100rf.= 
shel  ot4%. 


100  X 


vxs 


s 

TJ 


41.  On  $100  outlay  he  should  got  $160,  but  receives  only 
three-eighths  of  $160,  that  is,  $60.     Thus  he  loses  40%. 

42.  His  gross  outlay  is  decreased  35%  by  the  fall  in  flour,  and 
5%  by  the  lowering  of  trade  exiienses,  and,  therefore,  40%  in  all. 

Hence,  he  can  lower  the  15c.  loaf  40%,  that  is  by  f  of  16c., 
or  6& 
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44. 


45. 


$38.25  =  92%ofcost. 

«57  =  ess  X  ¥%  of  cost  =  137A%  . . . ;' 
.-.  gain  =  37/i%. 

Asking  price  =  }J§  of  cost  price; 
/.  selling     "   =y»(j»ff  of  JM  of  cost  price 


^106} 
100 


of  cost  price; 


46. 


~  of  cost  price  =  $5.75; 

.       .(        «     _al00x5.75     .„. 

~*        ~i =  f»2, 

''1 
and  asking  price  =  i§§  of  $92  =  f  1 15. 

Cost  price  =  20  x  16  x  55c.  =  <>176. 


Number  of  Troy  ounces  bought  = 


20  X  7000 
20x24 


SeUing  price  =  20L2im2L6O,.  =  J175. 


20x24 


.'.     l0S8  =  $l. 

49.  Amount  of  $6..30  at  end  of  6  nio. 

.'.  buying  at  86.50  on  6  nio.  is  the  more  profitable. 

Or  present  value  of  $6.50  =  $-— --i^  =  g6  25- 

104  ' 

.•.  buying  at  80. 50  on  6  rao.  ia  the  more  profitable. 


64. 


Cost  of  first      horse  ==  $  ^11^  =  $S0. 


"     second 


=  9 


125 

IjJOxJOO 

75 


=  «133J; 


56. 


.".  he  lases  $(80  +  133 J  -  200)  --=  $13 J. 

Cost  price  of      ilb.^^^jnOO     ^ggj^. 

108  * 

"      225  "    =225x(56§c.=Sl60. 
,150x110     ^      . 


Sum  to  be  realized  =  $ 


100 
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Selling  price  of  46  lb.  =  45  x  72c. 

"      (225-46)"  =8132.60; 
132.60 


1    "=• 


180 


°  932.40; 


■73fc. 


68.  The  difference  in  price,  $J,  must  be  divided  in  proportion 
to  2J  and  If,  or  as  7  to  5. 

iV  of  ||  =  «iV  and  ^  of  ||  =  «j»ff. 
Hence,  the  selling  price  is  f  2j  -  0/^,  or  $If +  aW,  or  «1||. 
Again,  a  yard  of  each  kind  cost  $4  and  sold  for  $^1,  or  2  x  Jl  JJ; 
.'.  loss  on  $i     =91; 


((     ii 


«100  =  «1^=$2J; 


62. 


63 


.'.     "  per  cent.  ==  2  J. 

Selling  price  =  75%  of  cost; 
/.     i02j%ofcost  =  75%      "       +$500, 
27^%     "        =$500. 
100%     "        =$1800. 

i%  of  cost  of  first  =  5%  of  $(4000 -cost  of  first) 
=  $200-5%  of      "        " 
"       "        =$200. 
"       "        =$1600. 

65.  Sum  realized  from  first      sale  =  /^  of  sum  invested. 

"     second  "    =l5^of/5«iy  " 

=  H 
.•.  1oss  =  tV 
re 


It 
II 


« 
II 


66.  Sum  realized  from  first      sale  =  jJJ 


II 
II 


« 
11 


"     second 
"    third 


of  investment. 

"=]Uofm" 

It 


—  _T  5      IC    lis     "    112 
Iffff        Tffff         Iffff 
_  4  83  (I 

sfftr 


4§§  of  investment  =  $1254.80; 

"  _g  500x1 254.80 

483 
=  $1298.96,  nearly. 
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67.  Selling  price  of  manufacturer  =  }§J  of  cost. 

"     "  whole,saler      '''Wi^Hsi  "    " 

"     "retailer  =Ug  "  JMof  iiJg  "    " 

=  U    "  cost; 
.'.  f  J  of  cost  =  f  2. 10; 


u 


.j.Lqx2.io_j. 
9     2j         41. 


6. 


ExERcisK  XXVII,     Page  13H 

Commission  on  ^578  =  ^26.01; 

«  11  ft,,^*  100x26.01 


"  $100  =  f  i^i^5:Hi  =  j4i. 


rate  of  commission  =  4^%. 


578 


13.  Commission  on  ^100    invested  =  J2J; 
"  "   $102  J  sent        =$2^; 

"    «3377     "  ^.^3377  X2j^^^^ 


102  J 


16. 


Suminvested^  =  $?^^^-i05 
=  $3600. 


Number  of  barrels  bought  =  ?^  =  480 

7.50 

Total  selling  price=  }fg  of  $(.3681  + 119)  =  $4560 

.*.  selling  price  of  1  bbl.  =  $-*/F(f  =  09.50. 

18.  If  he  sell  wheat  to  the  value  of  $100  his  commission  =  $2 
and  he  has  $98  to  invest  in  silk. 

Commission  on  $98  =  $^?-^  =  $3i8: 

104  ^^ 

.'.  total  commission  =  $6|g  =  ${5  =  $fff2 ; 

.•.  sum  invested  when  $5j^  is  the  commission  =  $94t^ 

.'.     "  "  "      $600  " 
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General  Rule : 
Total  commission  =  ffgj  =  yg J  of  f^^ja  when  sales -=t  100. 
«   -.  Atl  -f""""ission  for  selling +con[imi88ion  for  buyinf^ 
1 00  +  4  1 00  +  commission  for  buying 

tSj  of  sales  =  $600. 
^^  "    "     =$9800. 

19.        The  first      commission  is  charged  on  J7650. 
"    second  "  "         "         "  $7350. 

The  sum  on  which  a  single  commission  would  equal  the  two 
commissions  is  915000; 

.*.  commission  on'f  15000= $300; 

,100x300 


"  "  flOO     =$- 

rate  of  commission  =  2%. 


15000 


=  «2- 


20. 


Sum  invested  in  tea  =  8  ^^^_  ""  ^  ^  =  $3000. 


102 


3000 


Number  of  pounds  bought  =  ^^  =  4000. 

.75 

Selling  price  =  j§§  of  $(3060  +  30  +  ^  of  3000) 

=  $3875;         ^ 

.•,  selling  price  of  1  lb.  =  $J§ J^  =  96|c. 

21.  Total  commission  =  y^f  of  sales  =  $700. 

Amount  invested  =  yVi      "        =  V  of  $700  =  $9700. 
(See  General  Rule,  problem  number  18.) 

27.         Cost  of  carpet  =  3200  x 96c.+ 1^  of  3200  x  96c.+$105.06 

=  $3200.10; 
.  selling  price  i)er  yard  =  37,^5  of  f  of  $3200.10 

=  $1.12^c.  nearly. 
29.  5^5  of  value  of  land  =  $278.40 

.-.      "         "         =-gii  of  $278.40; 
1 


30. 


number  of  acres  sold  =  — —  of  ^S^  of  278.40=  1280 
14.50 

-     (2J%  +  H%),  or  4%  of  sales  =  $564. 
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33.  Conunisaion  =  — ^  of  sales. 

lOU 

Amount  invested  =  -^^  of  sales. 
101^ 

Value  of  coal  oil=  -^  of  «406. 

34.  Sums  on  which  commission  were  charged  are  $6120  and 
15760. 

The  total  commission  must  be  the  same  as  if  the  same  rate 
were  charged  on  $5760  and  on  2  x  $6120,  or  on  $18000, 
Hence,  commission  on  $18000  =  $360, 
and  "  "$100     =iJg^of  $u60  =  $2. 

Hence,  the  rates  are  4%  and  2%. 

35.  Total  commission  =  $100; 

.".  amount  of  sales  exceeds  amount  invested  by  $100; 
.*.  commission  for  selling  exceeds  commission  for  buying  by 
the  commission  on  $100; 

.".  commission  on  $100  =  $4.     Rate  is  4%. 

36.  Ck)mmission  =  iof(27x$176+25x$85+40x$45+50x$20) 

=  $1206.25. 
Five  dollars  on  each  implement  =  142  x  $5  =  $710. 
Income  =  $1206.25 +  $710  =  $1916.25. 

37.  Sum  remaining  after  first    discount  =  ^'^'jj  of  list  price. 

"    second       "      =t'{Af  of  ^^Jff  of  list  price. 
Sum  necessary  to  pay  the  bill  and  the  agent's  commission 

=  J8ff  of  /5«j,  of  x's^ff  of  list  price; 
.'•  iffff  of  Tjfff  of  ^^"ij  of  list  price  =  $837.90, 

and  list  price  =}gg  of  VT  of  -V«r  of  $837.90 
=  $1200. 
^  Sum  charged  for  commission  =i  5^  of  j'^^y  of  ^Vs  of  $1200 

=  $39.90. 
Or,  \^^  of  net  price  of  goods  =  $837.90, 

and  the  commission  =  7^5  of  $837.90 
=  $39.90. 
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88.  Value  of  batter  sold  -  (60  x  66  x  20)c.  =  t672. 

Sum  remaining  after  deducting  first  commission  and  shipping 
expenses  =  «(672  -  jio  of  672  -  36.12) 

=  $609. 
Sum  remaining  after  deducting  second  commission 

100 


101^ 


of  $609=1 9600. 


Number  of  pounds  <  ^  rice  bought  =  ^^sji.  ]i,.  :=  20000  lb. 
Total  commission  »  $26.88  +  $9 
=  $36.88. 


ExERCME  XXVIII.    Page  146 

3.  Premium  on  £lOO  at  2^%  =  £21; 

.'.  sum  for  which  goods  worth  £97|      are  insured  =  £100; 
/.      "     "        "        "  "     £4384kV   "        " 

„4384tVx100 
97i 
=  £4488  15«. 


6.  Total  payment  for  cargo  worth  $100     =$(iJ  +  J  +  J) 

=  $lii» 
.'•        "  "         "         "         "      $26400  =  $(264  XI  if) 

=  $473. 

8.  $2.20    is  premium  on  $100; 

<i  «  •80.85  X  100 


;.   $80.85   " 


2.20 


-  =  $3675. 


But  $3675  is  xVff  of  value  of  500  bbl.  of  flour; 


value  of  1  bbl.  =  jT^^i^eTS  ^ 
500 


7. 


jgiiy  of  risk  =  jgo  of  I  of  risk +  $10; 
"    "     =5Virofrisk  +  $10; 


s 


(3Sn~Ftnr)     "    "     =$10; 


25  -  24 
1000 


=  $10; 

=  $(1000xlO)  =  $1000a 
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11.      The  broker  first  offered  ^  of  the  value; 

then  W  of  the  value +  $379.75-^^  of  the  value; 

.-.  •.179.75  =  (|JJ-/„)  of  the  value-, »„V     "     "      " 
.'.  the  value  "Vr"  of  $379.75  =  $2450. 

13.  Premium  paid  on  fof  $75000  =.$(377..W- 250); 

/.  "  "       "  $100  =^^  of  $376.-$!; 

J  of  75000  ^' 

.'.  rate  of  insurance  =  1%. 

14.  Premium  paid  the  Ottawa  Co.  =  ,g„  of  |  of  $75000  =  $750. 
Premium  paid  British  American  Co.  =  ^  J^  of  i  of  f  of  $75000 

=  $312.50. 

Loss  sustained  by  Ottawa  Co.  =  J  of  f  of  $75000 

+  $312.50 -$750  =  $24562.50. 

Loss  of  owners  =  ^  of  $75000 +  $750 

=  $25750. 
15. 


Pbopkrty 

Value 

Insukanck 

Damaob 

Claim 

Building  .  .  . 
Machinery  .  . 
Stock  .... 

$40000 
60000 
40000 

$20000 
35000 
25000 

$25000 
30000 
20000 

$20000 
30000 
20000 

$7.50(MJ 

070000 

Claim  =  $70000. 
Owner's  loss  =  $  (75000  -  70000)  =  $5000. 

17.  Buildings  are  equal  in  value. 
li%  of  value  =  $90. 


so, 


% 


=  $¥xixf  =  $54. 


19.  Premium  on  $5400  =  $(5400 -5300 -4.60)  =  $95,40; 
"$100   =3V'injof$95.40  =  $l|g; 
.-.  rate  =  .l|§%. 
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EXEBCME  XXIX.     Paoe  160 


4.  Of  each  f  100  collected,  f06  is  spent  in  paying  for  th^ 
acho«)l-hoa8e; 

.-.  18400  requires  a  tax  of  «?^-'^"^  =  08750. 

96 
Tax  paid  by  $700000  =  $8760; 


•1 


,  ai5 


SS8l{8c.  =  Uc. 


7. 


TaxontllOO  =  $(1800-1781.86)-$18.15; 

"     "   $1        =$.0165; 
rate  on  dollar  =  16  J  mills. 

$.016   is  the  tax  on  $1 ; 

'.  $26.60     " 


^26.60x1         «,«^, 


8. 


.  my  income  is  $(1600  +  700),  or  82300. 

Premium  paid  =  iS„  of  |  of  value  =  $52 J; 

,         ^400x3x.')2i     ^ 
. .  value  =  $ ;^-^ — ?  =  $4500. 

Tax  on  $1  =$.0175; 
tax  on  J  of  $4500  =  $(t  of  4500  x  .01 75) =$63. 


11.  :Jc.,  or  $T  Jo  =  difference  of  tax  on  $1 ; 

X  ti         u    a3.60xl 


,*.   $3.60  = 


thv 


=  $1440. 


13. 


TOO  of  tax  levied  =  $1 9600; 

■'•    "       "      =-W-  of  $19600  =  $20000. 
Hence,  t^'V^  of  value  of  property  =  $20000; 

.■.       "      "         "        =-L7fi  of  $20000  =  $4000000 

14.  Rate  of  taxation  =  $jrViTV!nr=  12  mills. 

Tax  on  1  section  =  $(640  x  12j  x  .01 2)  =  $96.00. 

16.  $1^55  is  the  tax  on  $1 ; 

«  ,.      „2«xlOOO 


$28 


14 


,  or  on  $2000. 


Hence,  Smith's  capital  =  3  x  $2000  =  $6000. 


SOLUTIONS 


111 


16.  Since  /tlV  of  tax  is  collected,  and  of  this  ^J^  is  paid  for 
collection, 

.*.  TOff  of  yVff  of  the  tax  =  $868600; 

,  100  xJOOx  568600 
98XU6 


-« 


-f  600000. 


Rate  of  taxation  =  f5g8g8gg„- 1?  milk 

**.         iVn  of  tax  levied  «  $43200; 

.''•    "        "     =W- of  $43200 -$4.^000. 
Hence,  rate  =  $jjjg8g„-i8  milk 

8} 
22.  Y^  of  assessed  value  of  property  =-$2406.25; 

,1000x2406.25 


=  $ 


=  $276000. 

Exercise  XXX.     Page  154 

Cost  of  8400  lb.  =$630. 

Specific  duty  =  8400  x  J  c.  =  $42. 


H 


Ad  valorem     "    ^^630x35^ 
100 
.".  total     "     =$262.50. 


"$220.50; 


6.  Value  of  the  cabinet  organs  =  'i/V  of  $196.50  =  $78". 
My  outlay  =  $(786+ 196.50); 
.'.  selling  price  =  i8g  of  $982.50  =  $1179. 


la 
11. 


12. 


Total  duty  =  25  x  $2.40  +  yV  of  $80  =  $84. 

Specific  duty  =  40  x  $2.40  =  $96. 
Ad  valorem    "     =  $  ( 1 59  -  96) = $63 ; 
T^  of  the  value  of  spirits  =  $63; 

.'.     "        "         "  =-Vof  $63  =  $210. 

Duty  charged  =  $  { 1 198  -  (840  +  64)}  =  $294; 
,   duty  on  $840  =  8294; 

"      "  $100  =  15§of$294  =  $35. 
Hence,  the  rate  of  duty  is  35%. 
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16.  Cost  of  piano  and  the  duty  =  $(372  -  7.50) 

=  $364.50; 
.'.  Hi  of  invoice  price  of  piano =$364. 50; 

.•.        "  "         "  =1S^  of  $364.50  =  $270. 

17.  Cost  of  a  watch  ca8e  =  $15+TV  of  $15  =  $19.50. 
Selling  price  at  20%  profit  =  f  of  $15  =  $18; 

,  reduction  when  there  is  no  duty  =  $1.50. 


18. 


19. 


Specific  duty  =  1 50  x  $2.40  =  $360. 
Ad  valorem    "     =$(414 -360) =$54. 
Duty  on  150  x  $1.20  =  $54; 

100  X  .54 


$100 


=  $; 


150x1.20 
the  rate  of  duty  is  30%. 


=  $30; 


Ad  valorem  duty = J  of  Vooir  x  $60  =  $450. 
Specific     "    =$(1425 -450)  =  $975. 
Specific  duty  on  325  lb.  =  $975; 

1  lb.  =  $§5f  =  $3. 


1. 


Exercise  XXXI.     Page  159 


Datk 

Rkcf.ivkd 

Deliverkd 

Da  I.  A  NCR 

Days 

Products 

Sept.  16  .  . 

400 

400 

4 

1600 

"  20  .  . 

150 

550 

13 

7150 

Oct.  3  .  . 

200 

750 

9 

6750 

"  12  .  . 

240 

990 

8 

7920 

"  20  .  . 

300 

1290 

13 

16770 

Balance  on 

.30)40190 

hand  Nov.  2. 

1290 

1339f 

The  storage  of  the  various  quantities  of  barrels  is  the  same  as 
the  storage  of  1339|  bbl.  for  30  da.; 

.".   storage  bill  =  1339§  x  4c.  =  $53.58§, 
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2. 

Date 

Reckived 

Dklivkred 

Balance 

Days 

Products 

Jan.   5  .  . 

"    in 

150 

150 

8 

1200 

13  .   . 

100 

50 

12 

600 

25  .  . 

200 

250 

5 

1250 

30  .  . 
Feb.  10  .  . 

2.50 

150 

100 
350 

11 
5 

1100 
1750 

15  .  . 

300 

650 

5 

3250 

20  .   . 

March  1  .  . 

200 
450 

450 

9 

4050 



30)13200 

900 

900 

440 

— ■ 

The  storage  of  440  bbl.  for  1  mo.  at  5c.  per  mo.  is  «22. 


Date 

Rkceived 

Dkmverkd 

Balance  kor 

Storage 

Second  Month 

Dues 

June  10  .  .  . 

250 

"  25  . 

July  15  . 

"  20  . 

$12.50 

200 

150 
80 

100 

3.00 
10.00 

"  25  . 

150 

"  28  . 
Aug.  3  .  . 
"   5  .  . 

150 
.250 

7.60 
12.60 

400 

"  20  .  . 

TO 





8.")0 

850 

$45.50 
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Date 

Rkckived 

Dklivered 

Balanck  kor 
Skcond  Month 

STnRAOK 

Ol-es 

May  10   . 

"     25    . 

"     24   . 
June    2  . 

"     12   . 

"     18   . 

"     18   . 

"     30   . 

250 
200 
200 
150 

150 
100 
SOTi 
250 

$12.50 

10.00 

10.00 

7.50 

800 

800 

$40.00 

11 


Exercise  XXXIL    Page  161 
,  Interest  on  $100  for  8  mo.  at  5%  =  $3j; 
principal  which  amounts  to        $1  =  $— -; 

"  "  "         "  81395  =gl?5!'_'il9? 

103^ 

=  $1350. 

Sum  on  which  $54.00  is  interest  =  $100; 

"      $202.50  "        "       -^202.50x100 

54 
=  $375. 

$170    isamount  of  $100in  lOyr.  at  7%; 
$1275     "  "  jS^  X  i?J^  in  10  yr.  at  7%  =  $750. 

$52.50  is  interest  on  $750  for  1  yr.  at  7%; 

$(1406.25  -  750)  is  interest  on  $750  for  ^■'^''^^  ^  ^ 


52.50 


yr- 


=  l2^yr. 
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for  t2'^o  '"*"^*  °°  ^^^  ^"^  ^  "'°'"**'^  '"*^'^'*  **°  '^^ 

The  interest  on  f  100  for  12  mo.  at  a  certain  rate  per  cent.  =  the 
interest  on  «200  for  1 2  mo.  at  half  that  rate; 

+  200)  wod"  ^°"°'^'^  ^°''^'^  ^^  *^^  "^""^  ^^"^^  •"  ♦<^°*^ 
Interest  on  |700  for  1  yr.  =  $35; 

"       flOO  "    1  "  =Mii35^^j.. 


700 


.'.  rate  =  5%. 
17.  60^.7625  is  interest  for  365  da.; 

a        •<    37.905x365 


$37,905 


94.7265 


i.  =  146da. 


19.  The  interest  for  2J  yr.  =  a(347.50-310)=$37.50; 

1,4  X  37.50 


=r 


2i 


=  «60j 


.'.  the  principal  =  $(31 0-60)        =$250. 
Since  the  interest  on  $250  for  4  yr.  =  $60 


"  $100   "    1  "  =$ 


100x60 
250  X  4 
".  rate  =  6%. 


=$6; 


20.  The  interest  at  1]%  for  the  time  =  $(416.25  -405) 

=  $11.25; 
«      „    _A5xii.-2r> 


5% 


u 


=  $45; 


hence,  the  principal  =  $(405  -  45)  =  $360. 
318  is  interest  for  1    yr.  on  $360  at  57 
$45     " 


"45      « 

iff 


Time  2^   "     "     " ,     "    »« 
28.  The  interest  on  $2000  JFor  3  mo.  =  $37.50  • 
7  ^k-^^TjJ"^^^  ^  ^'-  *''^  '"'""^  ^''"^^  have  received  $19000  + 
l^^^otl^,\TT  ^  $.7.50  +  2x 

Jy  $50  "'  '  '  ''  "'"'■''  ^'^'^^  *^'«  ^""^  *««der 


!    I 
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32.  Number  of  years  =  1 00  -i-  3  J  =  30. 

33.  Number  of  days  between  May  1st  and  Nov.  14th  =  197. 
Interest  on  $  1200  for  197  da.  at  6%  =  9{hU  of  j^  of  1200) 

=  851.81. 
Sum  that  will  pay  the  debt  =  $1200  +  (?51.81 

=  $1251.81. 

34.  Interest  on  $750  for  Ij  yr.  =  $67j; 

"$1250  "2     "    =V^of^of$67i  =  $150. 

36.  ^jfar  of  sum  invested  4-^^^  of  f  of  sum  invested  =  $360; 

$360 


sum  invested  = 


;=$480O. 


jVar  +  iUffof  t 

37.  The  interest  on  $800  for  1  yr.  +  the  interest  on  $1200  for 
a  year  at  double  the  rate  =  the  interest  on  $800  + the  interest -on 
$24UU  at  the  same  rate; 

.'.  the  interest  on  $3200  for  1  yr.  =  $136; 
/.     "         "         "$100     "     1   "   =^of$136  =  $4j; 
.'.  the  rates  are  4j%  and  8i%. 

38.  Interest  on  $2400  for  1^  yr.  at  8%  =  1^  x  yf„  of  $2400 

=  $307.20. 
No'v  $25  is  the  interest  on  $100  for  3 J  yr.  at  7^%; 

$307.20  is  the  interest  on  ^91:^  of  $100,  or  on  $1228.80. 


39. 


25 
171 
Tax  on  property  =  y^^  of  $45000 -r|787.50. 


$6 
$787.50  " 


is  the  intt.-est  on  $100. 

787.50  X  100 


40, 


$■ 
106 


6 


=  $13125. 


Sum  realized  =  --J  of  $50O0  =  $5312.50. 


100 


Now,  the  interest  for  3  mo.  at  3%  =  ^^  of  principal, 
and  the  amount      "    3       "     3%  =  Jgg  "        " 
•'•  IBff  of  principal  deposited  =  $5000 ; 

=  igS  of  $5000  =  $4962. 77; 
.•.  sum  remaining=$(.')312.50-4962.77)  =  $349.73. 


SOLUTIONS 


117 


Exercise  XXXIII.     Page  I7i 

1.  (6)  The  face  value  of  the  note  on  June  24,  is  $600  +  interest 
on  $600  for  123  da.,  at  6%,  or  «C12.I3. 
The  term  of  discount  is  73  da. 
The  bank  discount  for  73  da.  on  $612.13  at  8% 
=  VV  of  ygjj  of  «612.13  =  $9.79..''. 
The  proceeds  =  $(61 2. 13  -  9.79)= $602.34. 

3.  Since  the  interest  on  $100  for  3  mo.  at  8%= $2, 

.'.  note  of  which  the  proceeds  are  $98  =  $100- 

"      "       "       "  "  'i   $700  ' 

_«700xl00 


98 


=  $714.28. 


4.  Since  the  interest  on  $100  for  3  nio.  at  10%  =  2J, 

.•.  note  of  which  the  proceeua  are  $971  =  $100- 
"     "      "      "  "         "   $1360 

6.  Sum  loaned  +  J  of  ^V  of  sum  loaned  =  face  of  note; 

•"■     "        "      =  I5  of  face  of  note; 
.'.  sum  exacted  for    9  mo.  =  ^^    "  " 

.*.     "         "        "    12    "  -  «      ««  «« 

.*.  rate  =  9]  3%. 

7.  The  bill  was  paid  by  $(864  -  42.20),  or  $^ 
The  bank  discount  on  the  note  =  ^fff  of  ^Jf^  ot 

=  T4ff  of  nnte; 
.'.  the  proceeds  =  ^}^     " 
.'.  Hi  of  note  =  $820.80: 

,146x820.80 


te 


note  =  $ 


143 


=  $838.02, 


.".  gain  =  $(864- 838.02)  =  $25.98. 

13.  The  interest  on  $1000  at  6%  for  1  yr.  =  $50. 

$50  is  the  discount  for  1   yr  • 
•••    «10"    "  "    i|}yr.;or73da. 


! 
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14.  Interest  on  f  100  for  60  da.  at  5}%  =  t^f; 

.".  proceeds  are  $99f  g    when  face  of  note  is  $100; 


$289.48 


«  ^  289.48  X     )0 

mi    ' 


or  $292. 
tW  of  /j'ff  of  face  value  =  b^  of  face  va'  ae; 


19.  Discount' 

U    "  "     =$308.10, 

and  face  Falue  =  f  g  of  $308.10  =  $312. 

20.  Interest  on  $2190  for    60  da.  =  $(2190  -  2163); 

"         "    «100      "  365  "  =2\'V"ffOfA,«/of$27=$7i; 
.'.  rate  of  discount  is  7^%. 

24.  The  discount  =  ^  of  ^V  of  face  value 

=  sV  of  face  value ; 
.'.  net  proceeds  =  ^g    "  " 

Hence  when  the  net  proceeds  are  $98  for  73  da.  the  interest  is  $2 ; 
.'.  when  the  net  proceeds  are  $100  for  365  da.  the  interest 
is  W  of  ^Y/-  of  $2,  or  $10}^. 

Hence  the  rate  charged  is  10lg%. 

Exercise  XXXIV.     Page  177 

4.  The  simple  interest  for  3  yr.  at  5%  =  jJ^s^  of  principal; 

•*•  iVff  of  principal  =  $126; 
.'.  principal  =  -V'y-of  $126  =  $840. 
Amount  of  $1      =$(1.05)'        =$1.157625; 
"      "  $840  =  840  x$1.157625  =  $972.405; 
.'.  compound  interest  =  $972,405  -  $840  =  $132,405. 

5.  The  amount  of  $1  =  jjg  of  $1; 
•'•  Tffff  of  principal  =  $1150; 

"       =i?^  of  $11 50  =  $1000. 
The  interest  of  $1  for  3    yr.  =  $(1.06'-l)  =  $.191016. 
"        "  $1  "    2     "   =$(1.06^-1)  =  $.1236; 
"        "  $1   "    2i   "   =$/'.i236  +  i^!i^l^--!^?^\ 

=  $.157308; 
.*.  amount  of  $1000  "    21   "   =1000x$1.157308  =  $1157.308. 


SOLUTIONS 

11.  Amount  of  $1  for  3  yr.  =  e(1.04f  =  $1.124864. 
"   $1  "    2  "    =$(l.O4)-^  =  «1.0816. 
Interest  during  3rd  yr.  =  ^.043  264; 

.•.  amount  of  $1  for  2}  yr.  =  $/l.081fJ  +  -^^i5?5i\ 

=  81-103232. 
Hence,  f  1.103232      ia  amount  of  $1  in  2^  yr.  at  4%; 
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.'.  #16989.7728 


(i         <t        It 


9 


16989.7728 


1.103232  ' 
or  $15400. 


13.  The  compound  interest  on  $1  =  S(1.05*  -  1)  =  J.1025. 

"    simple  "        "  |i  =  .f.io. 

$.0025  is  difference  when  principal  =  $1. 

«3        "         "  "  "       =$/ix-3    \ 

\        .0025/ 
=  $1200. 

14.  The  interest  on  $36.40  for  1  yr.  =  $(37,856  -  36.40) 

=  $1.4.56; 

.-.     "       "        "  $100     "   1  "  =$l^^-l-i^=:a4. 

36.40  ' 

.•.   rate  =  4%. 

16.  Since  the  interest  for  the  fourth  year  is  $2,205  greater  than 
for  the  third  year,  and  for  the  third  it  is  $2.10  greater  than  for 
the  second  year; 

.".   the  interest  on  $2.10  for  1  yr.  =$.105; 


"   $100     "   1   "   =: 


.100  X.105 
2.10 


.'.   rate  =  5%. 
Again,  sum  on  which  $5    is  the  interest  for  1  yr.  =  $100; 
$40     "  "         "    1   "  =$800.' 


t(         a  (I 


r 


(1.035)''=  1.071225; 
.'.   rate  =  7. 1225%. 


I 
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18. 

If  rate  =  r 

Then  /n--iiy=i.io; 
\       100/ 

\       100/ 

.'.   --  =  .0488; 
100 

19. 


.•.  r=4.88%. 

The  amount  of  Jl  for  3  yr.  at  5%  =  $(1.05)*; 
.".  the  present  worth  of  $(1.0.5)'= $1; 

.•.       "         "  "      "  $648.27  =  «^1M7 

(1.05)» 

=  $560. 


21. 


Interest  for  first      year =$250. 
"       "     second     "   =$275. 
"       "     third        "  =$302.50. 
"       "     fourth      "   =$332.75. 
"       "     fifth  "   =$366,025. 

The  sum  of  these  is  $1526.275;  hence,  the  interest  to  be  gained 
after  the  fifth  year  is  $201.31  g.  But  the  interest  for  the  sixth 
year  is  $402.62^; 

•  •  ^i  yr-  is  the  time  required. 

22.  The  compound  interest  on  $1  =$(1.06^-  1)  =  $.1236. 
"     simple  "        "    $1--$.12. 

Principal  on  which  the  diflFerence  is  $.0036  =  $1; 

<<  U  «  11     A»  ».         9 


27. 


"  $9         =$- 

.0036 

=  $2500. 
The  amount  of  $1  =(1.02)* 

=  $1.08243...; 
.  interest  of  $100  =  100  x  $.08243  . . . 
=  $8.243...  ; 
.'.  rate  per  cent.  =  8.243  . .. 
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30.  If  r  is  the  rate  per  cent.,  then  f|/i  +  -?iy_i|  jg  the 

interest  on  $1    for  3  yr.,  and  6000x«|(i  +  JL)'- ij.  ig  fhe 
fourth  year's  interest  on  $6000;  ^       ^^'        ' 

:.   6000x$|^l+^y-lj=$749.184; 

\        100/  6000 

and  lx-?l  =  ^l+ii9:l«4  =  io4- 
100     \  6000  ' 

.'.  -^  =  .04; 
100 

.'.  r=  100  X. 04  =  4. 
•A^lso  y^jy  of  sum  =  $6000; 

"    =$Mil6000^^j^^ 
4 
32.  Sum  on  deposit  June  1st,  1907 

=  [$400x{(1.05)*  +  (1.05)'  +  (1.05f  +  (1.05)]]. 

34.  Increase  is  {(U)"'-  1 }  of  former  population; 
•'•  TSiTO  of  former  population  =  2648; 

=  -'3")""  of  2648 
=  8000, 
and  present  population  =  8000  +  2648 
=  10648. 

37.         Interest  on  $54    for  1  yr.  =  $4.32; 

"        "    $100  "    1   "   =Yi-of  $4.32 
=  $8. 
Hence,  rate  is  8%. 
Principal  on  which  the  compound  interest  for  the  second  year  is 

${(1.08)«-1.08}=$1; 
.'.  principal  on  which  $54  is  the  compound  interest  for  the 

second  year  is  $-^,  or  $625. 
.0864 
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39.  If  »•  is  rate  per  cent., 

then  2500  X  t ( 1  + -?L  y  =,  J2766.25 ; 

\        100/  >l    2500 

and    —  =  .05: 
100 

.'.  r=5%. 
Amount  in  4  yr.  =  2500  x  $(1.05/ 
=  $3038.76... 
40.  The  number  of  miles  constructed  the  fourth  year  is  f  of  f 
of  g  of  the  number  of  miles  constructed  the  first  year; 

.'.  I  of  f  of  I  of  the  number  of  miles  constructed  the  first  year 

=  432  mi.; 
.*.  the  number  of  miles  constructed  the  first  year 
=  Hi  of  432  mi.  =  250  mi. 

Exercise  XXXV.     Pace  182 
1.  Gain  on  lf)f  oz.  --|  oz.; 

IW    '   =----loz.  =  4.065. 
• .'.  gain  i»er  cent.  =  4.065 ...%. 
5.  If  r  n'presents  the  rate  per  cent., 

then  7600 X  / 1  + -il  \  =9196, 
\       100/  ' 


.  oz.; 


.-.  -^=.1, 

100 
and  r  =  100 X. 1  =  10. 
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10. 


11 


Sum  of  10  re8ult«  = 

Sum  of  iiriit  3  = 

"    next  4  = 

.'.  sum  of  last  3  = 

Ninth  ' 

Eighth  = 


•10x17.6  -176. 
'   3x  ld.25  =  48.76; 
■   4x  16,5   =66; 
=  175-114.75-60.28. 
tenth -1. 
"     -4; 


.'.  sum  of  la.st  3  =  3  X  tenth  -  6  -  60.26; 
.'.  3  X  tenth  =  66.25; 
.".     "    -21.75. 

9.        P'  nee  6  %  of  gross  receipts  =  $42525; 


the 


=  « 


1CK)X  42525 


=  $708750. 
Now  3J%  of  the  capital-  iVff  of  $708750; 

,100x54  X  708750 


,'.  the  paid--,      capital  =  $ 


3J  X  100 
=  $10935000. 


Part  A  does  in  1  hr.  =  „^jf. 


B 


1   "  _    .1 


Time  A  and  B  take  to  do  all  = 


B(W  + 


:l 


hr. 


Hence,  A  does  ^\^x  ^ J^,  or  ^»r  of  the  work, 

Cost  of  \\  of  work  =  $85 ; 

"      -i^r     "  =$(8x5)  =  $40, 

and        "     ^9,     "         =$(9x5)  =  $45. 

The  cost  of  a  policy  of  $100  =  $(5l  + 1  +  /j) 

=-$5.8875; 
.".  policy  which  covers  goods  worth  $94.1125 

=  $100; 

/. '         "         "  $7905.45 

_  g  7905.45  X  100 

94.1125 
=  $8100. 
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m  8^%-^  per  unit. 

10}% -tV*    "      " 
The  net  increase  -■  ^oV  of  males  +  ^^g  of  females. 
The  decrea.se  of  males  —  jVi     " 
The  increase  of  females  =  iW  which  must 

.*.  =  the  decrease  of  males  and  the  total  net  increase; 
.'.  ^Ar  of  females  =  ^5%  of  males  +  ,V^  of  females  +  jV\i  of  malest 
or  iW  of  females  — fVo  of  males; 
.'.  the  numbers  are  as  31  to  40. 


IB.  Paper  duty- lixljrf.  =  21  rf. 

Cost  of  duty  to  retail  dealer  >=}|s  of  Hg  of  2\cl. 


>2.97<2. 


20.  Taking  ^s  flour  as  the  standard  and  reducing  A's  and  C's 
to  this  standard, 
amount  of  floui  A  has  of  B'a  standard  —  I0S  of  125  bbl. 

=  137.5  bbl. 


105 


TT 


100 


of  iJgof  225  bbl.  =  261  bbl. 


Selling  price  of  flour  =  (1 25  + 1 60  + 225)  x  $7  =  83500. 
Sum  to  be  remitted  =Vtnr  of  ^3500  =  $3360. 
He  must  pay  $3360  to  A,  £,  and  C  in  the  proportion  of  137.5, 
150,  and  261. 


Hence  A  receives 


B 


137.5 
548.5 

150 
548.5 

261 
548.5 


of  $3360  =  $842.30  (nearly). 
"  $3360  =  $918.87         " 
"  $3360  =  $1598.83       " 


21.  Sum  gained,  had  none  proved  worthless  =  $1066. 
Cost  of  $1  biU  =  $(.75  +  .01J)=76jc. 
Sum  on  which  $.23f  is  gained  =  $1 ; 

,  1065  X  1 


$10f 


=  $' 


=  $4500 
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SS.  Conditional  price  -  tV^  of  selling  price. 

Amount  of  f  100  for  3  mo. -9101}; 
.'.  actual  selling  price  3  mo.  before 


.  100 
101} 
88j 

'lOO 


"f  TTjff  oi  selling  price 


of  selling  price; 


,*.  discount  allowed  —  -  *  " 
100 


"    -Hi 


Again,  actual  selling  price  3  mo.  after 

101} 


100 


of  T*off  of  selling  price 


9U  ,    „. 

"  Too  °   ■^'""K  pnce; 


q7 

discount  allowed  —  —?-  " 
100 


It    ^ 


61%. 


39.  Value  of  84  currency  in  gold  =  f  i^^-^=03|f. 

1  lo 

Gain  on  93     =-9fJ; 

.'.     "      "«100  =  a— -f'-«  =  9l2.99...; 

.'.  gain  =  12.99%. 

45.  (n)  The  fixed  charges  must  be  referred  to  the  same  unit  of 
time  aii  the  rest  of  the  estimate,  vii..:  1  wk.; 

.-.  these=9vy-=ew. 

Cost  of  1 00  articles  =  $50  +  9Vff-  =  954.8077 ; 
.'.  cost  of  1  article  =  0.548077, 
(h)  The  profit  on  capital  may  be  regarded  as  part  of  the  cost  of 
production.     It  would  be  so,  in  fact,  if  the  money  were  borrowed 

at  30%  interest.     30%  added  to  90.548077  gives  9l2;^-i-'^i?2L" 

100 
Again,  the  commission  is  paid  on  the  money  actually  received; 
to  provide  for  it  we  must  take  -'/  of 

^1 30  X. 548077           .10  x  130  x  ..548077 
100  '        ^  9x10 
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Next :  12%  on  bad  debts  means  that  12  do  not  pay  for  88 
who  do.  To  provide  for  it  we  must  take  V- of  the  selling  price. 
The  invoice  price  will  therefore  be 

100jMOxJI30^x.548077    ^^  ^^^^ 
88  X  9  X  100 

(c)  To  find  the  profit  we  must  take  xVir  of  the  cost  price  and 
multiply  by  100  x  52. 


Annual  profit  =  $ 


SOxJOOx  52  X  .548077 
100 


=  $855. 


Exercise  XXXVI.    Page  194 

12.  Income    from    £l    in    the   1st  stock  =  £tz « =£31- 
"      £1        "        2nd      "     =£2?5  =  £7V 
Sura  invested  for  difFereace  of  income  of   £(^^-i\i)  =  £l', 

«  ((  «  «  u  "       £22JL  —  £"^3  ^  *■ 

TIT  ~  75 

=  £4725. 


jome   from   $96   invested   in   3  per  cents.  =  $3. 

"    II.  II.  stocks  =  $ 


96x5 
100 
=  $4.80; 


,      .  lOOXl.SOe,/ 

increa.se   of   income  = —  %  = 

3 


17.  Net  income  on  £91  invested  =  £  ^3^  -  ^"j  =£i^ 


1631 
240/  480 

Sum  invested  for  an  income  of  £ij'yy-  =  £91; 

.932x91 


"  £  932  =  £- 


18.  Money  from  sale  of  £4500  stock  =  £ 


1  6  .-U. 
MffiT 

=  £24960. 

4500  X  112.5 
100 


First  income  =  £  ^'"'"^  ^  ''  =  £225. 
100 

Second       "       =£(225  +  1 682)  =  £393|. 
Amount  of  Egyptian  stock  = '    '  '    =£5625. 
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Sum  paid  for  £5625  stock  =  f^^r,  ^  112.6); 
.'.     "  "    £100       " 


i. __  =£90 


23.  On  an  investment  of  J3;<  T  lo^e  $7. 

Income  from  investing  $85  =  $——    =9^; 
.'.  sum  gained  each  year  =  $(4|-3)  =  $ij; 
hence,  number  of  years  =  — yr.      =5|yr. 

25.  Loss  on  each  $100  of  stock  bought  =  $2,875. 
He  gained   the  dividend  at  3^%  =  $3.50; 
.•.  amount  of  stock  from  which  the  net  profit  is  $.625  =  $100; 

•'•        "        "       "         "         "  $37.50  =  $''^'-'^0><J0O 

.625 

.'     =$6000. 

27.  Gross  income  =  $(l2lL2^^'<J«0  + 700)  =$2000. 

Income  of  $6  is  derived  from  an  investment  of  $120. 

30.  $600  stock  at  118  co.sts  $708. 

Number  of  .shares  $100  at  130  =  —  "^^ =  59 

13U-118 

"       "    .       "     "  118  =  59  +  6  =  65. 

31.  Income  from  $124.5  =  $5; 

.-.  "  "     $100     =$L0CLx5  =  j4,|^. 

124.5  '" 


Income  from  ${^3%"-  x  34)  =  $4^  ; 
"     $100 


=  $122jllt  =  ^4» 


100x34 
30 


3T' 


32.  3J%  of  the  capital 

=  3%  of  (capital  -  $1200000)  +  5%  of  $1 200000 ; 

.•.  j%  of  the  capital  =  5%  of  $1200000  -  3%  of  $1200000. 


128 

86.- 


SOLUTIONS 


100 


Stock  owned  by  ^  =  -^  of  $1092  =  $20800 


Sum  received  for  250  8hares  =  a(^^^^—i^j  =$14312.50. 
"  "  "    166       "     =8/—^^^^")  =$9731.75; 


sum  received  =  $24044.25. 
3430  X  87A 


37.  Money  realized  by  sale  =  $ 

First  income  =  $ 

Second       "     =$ 


100 
3430  X  7 


200 
343x175x4 


^343x175 

—  ^ — , 

20 
=  $120.05. 


20x98 
the  difference  =  $2.45. 

5000  X 100 


=  $122.50; 


80 


40.  /  aount  of  Turkish  stock  =  $  - 

,         tu       1      »     «         *5000xl00x  104     «o-nn 

. .  money  from  the  sale  of  =  $  — =  $6500. 

80x100 

Income  from  $90  invested  in  ;  til  way  shares  =  $4^; 

^6500x4*     aooR 

. .  new  income  =  $ '  =  $325. 

90 


42. 


Present  value  =  $ 


2358  X 100 


Income  from  $144 


invested  =  $9; 


108 


$ 


2.358  X  100 
108 


=  «2358xjl00x9 


108  X 144 
=  $136^}. 

52.  Jff^  of  his  property  +  ig^  of  his  property  +  Jg§  of  his 
property  =  £6190. 

63.         Investment  to  give  $7  dividend  =  $175; 

,445.-50x175 


investment  to  give  $445.50 


=  $- 


=  $11137.50; 
selling  price  of  flour  =  -Vb"-  of  $11137.50; 

.'.  number  of  barrels  =- ^^^^  =  1600. 
7.50  X  99 
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80.  Suppose  he  sells  1  share  of  3%  stock  at  89. 

Income  from  investing  in  4%  stock  =  »til«?. 

92    ' 

•*.  HU  -  3)  is  difference  in  income  when  1  share  is  sold. 

61.  See  Art.  58. 

62.  The  first  payment  of  interest  is  $6,  and  will  be  due  in  1  vr  ■ 
Its  amount  for  2  yr.  will  be  ^6(1.05)^;  si„.ilarly.  the  amount  of 
the  second  jmyment  will  be  $0(1.05);  and  the  amount  of  the  third 
payment  w.ll  be  $6.  Hence,  if  P  represents  the  present  value  of 
the  bonds,  we  have 

P(1.05)='=10O  +  6(1.05)^  +  6(1.05)  +  6=  118.9150; 

63.  Suppose  he  invests  §99  the  first  year, 
then  he  invests  $(99  +  6)  the  .second  year. 
Income  for  the  second  year  =  $12iJ|; 
.'.  $216^1    is  amount  -hen  $99  is  invested  each  year 
$36063^5  "  ^'      $1650. 

66.  Costof$10(     .  otock  =  $76f. 

Selling  price  "     "     "       "      =$82|- 
.".  gain  on     "     "      "      =$6jV. 
Amount  of  stock  to  gain  $6,^        =$100;  . 

"  "  U  II 


"     "      $121.66i=$^21-^^>^0p^^2000; 
number  of  shares  =  ^ggs  _  4q_ 


68.  Amount  of  stock  bought  =  $^^'^^^'<V"*:' =  §1«000. 

J  1 


M     -^y  from  $1200  stock  =  $ 
"         "       $16800  "     =$ 


1200x9:j.5 

100 

26800x85 

100 

both  .sales    =$15402; 
.'.  loss  =  $978. 


=  $1122. 
^$14280. 


hi 


'\l 
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Original  income  =  9 ''  =  8540. 

100 


New 


102 
=  8679.50; 
hence,  increase  =  8139.50. 

Exercise  X.XXVII.     Page  206 

6.  Representing  ^'s  share  by  1, 

A'»      "     will  be  3, 
C's      "        "     "4; 
.'.  all  the  shares  =  8  times  B's      " 

7.  When  the  second  receives  8  apjiles,  the  first  receives  7  and 
the  third  10. 


10.  2  4*8  +  2  B's  +  2  C's  do  ^g  of  work; 
.'.     A    +    B    +   C     "    1^     " 

.',     A  does  Ag;  £,  ^5;  and  C,  /^  of  work. 

1 1 .  Weight  of  half  crow  m  =  ||  of  5760  gr.  =  ^^  gr. ; 

bo 

.  number  of  grains  of  silver=  2^  of  ^5^*^  gr.  =  201-i\  gr. 


13.  Take  the  first  part  as  the  unit;  then  the  second  part  will 
be  f  of  the  first,  and  the  third  will  l>e  f  of  the  first. 
Sum  of  the  parts  =  ( 1  +  =^  + 1)  of  first  =  J  ;|  of  first  part. 


19. 


21. 


10«.  +  5«.  +  2k.  +  \s.  +  6fl.  +  4d.  =  232rf. ; 

,         ,        ,      29  X  20  X  1 2     „„ 

,  number  ot  each  =     =  30. 

232 


The  pay  of    7  women    the  pay  of  3  men. 

-*/-  women 


"      "    "14  boys     =    "     "     "  ^^- 


"     "    "  V-  men. 


5  men  +  3  men  +  V  men  =  -5*  men. 

•      Share  of  the  men  =  ^.  of  810.40  =  85. 
V 


SOLUTIONS 


131 


22.  Since  there  are  9  women,  there  must  be  6  men  and  16 
children. 

But  the  share  of    9  women  =  share  of  6  men, 
and   "       "      "  15  children  =     "      »  5   " 

24.  Take  ^'s  share  as  the  unit, 

then  C's      «      =f  of/?'s  +  $800, 
then  A'h      "      =  f    "  (f  of  5's  +  $800)  - $300. 
Sum  of  all  the  shares  =  |f  "  J5'8  +  $9444 

26.  Take  the  first  fraction  as  the  unit, 

then  the  second  =  f  §    of  the  first, 
and  the  third  =  f  f      "    «« 
Sum  of  the  3  fractions  =  YsV"  "    " 
.-.  Vss"- of  the  first  =  ^21- 

^^'  ,   ,  i  +  k  +  h-i; 

. .  the  boys  over  15  get  ^  of  $400  =  $200, 
and  the  boys  between  10  and  15  get  J  of  $400  =  $133j, 
and  the  rest  get  I  of  $400  =  $66 1. 
Number  of  boys  over  1 5    =  200  x  2  =  400  • 
in  school  =  3  X  400  =  1 200. 


ii 


33. 


2%  of  ^'s  capital  =  $220; 
•      u        «      _o  100x220 


=  $11000; 


.-.  B's  and  C's      "      =  |  of  $1 1000  =  $16500. 
34.  The  shares  are  in  the  ratio  of  1  x  4  x  10, 
2x3x12,  and  3x1x20. 
37.  20  men  =  30  women,  and  50  children  =  30  women; 
.•.  sum  received  by  (30  +  40  +  .30)  women 

=  $600  for  1  week's  work. 

40.  The  ratio  of  costs  is  as  2  x  9  x  25  x  12  to  1  x  8  x  18  x  10^. 

41.  ^^  of  a  child's  share  =  ?^  of  a  brother's  share; 


.'.  a  brother's 
hence,  5  times  a  child's 


■tW  of  a  child's  share; 


+  '"[^  timesa  child's  8hare=$l  2670. 
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4S.  Share  of  first      =  v'o"(r  "f  *300  =  «90. 

"      "  second  =  fif5  "  ?  100  =  $30. 

But  as  the  machine  works  the  same  length  of  time  for  each 
and  earns  $120  in  all,  or  $60  for  each,  therefore,  the  latter  must 
give  the  former  the  dlffereru'c  Ijetween  $60  and  $30,  or  $30. 

44.  Value  of  lO.V  oz.  gold  and  10^  oz.  silver  =  $49 +  $(49 +  91) 

=  $189. 
Value  of  10^  oz.  gold    =$168; 
.-.       "      •  lOi   "    silver  =  $21. 
48.         14  times  first +  7  times  second  =  3.50; 
.-.     2      "       "     +1      "  "       =50. 

But     1      "       "     +1      "  "      =35; 

.-.   1      "      first      =50-35  =  15. 

50.         Since  1  lb.  tea     =|  lb.  coffee  =  f  lb.  cocoa; 


1  "   coffee  =  § 


cocoa, 


and  1 


tea     =  i 


Quantity  of  each  bought=^ lb.  =  2016  lb. 

Hence,  2016  lb.  coffee  =  J  of  2016  lb.  cocoa, 
and  2016  "   tea      =f  "      "      "       " 

and  value  of  all  =  0  +  S  +  s)  x  201 G  lb.  cocoa; 
=  (672x20xl2K 

51.  Taking  the  rent  of  the  top  flat  as  the  unit, 
then  the  rent  of  the  second  flat  from  t()p  =  f  of  rent  of  top, 

and     "      "     "    "  third      "      "      "    =Jofi 


"    =  J  of  ^  " 

_  2  1 
—  IB 


53. 


Cs  share  =  j     of  D's  share. 


^'s  share  =i  of  )?     of /)'s     "     =U   " 


_  a   (I  2  4    " 
—  I       s  • 


_  1  B      II       II 


^'s 

.•.   (l+f  +  |i  +  J2)       "      "       "      =$21000. 

54.  Weight  of  nitre  =  (yVo  +  tVj)  "^  10  cwt.  =  I5l  cwt. 

67.        Amount  of  bread  each  eats  =|  loaves; 

"       "      "      given  by  first      =|      " 
and   •     "       "       "        "       "    sec(md  =  J      " 
.'.  he  pays  the  first  7  half-pence  and  the  second  1  half-penny. 


58. 


SOLUTIONS 
h  of  the  constituency  vote  for  A  • 

I  "   "         "  •'    "  ^;' 

I  of  J  of  the  constituency  vote  for  D  and  E- 
now^J  +  i.  ii; 
tV  of  the  constituency  =  540,  and 
.".   number  of  electors  =  6480. 


59.  15  men  and  30  children  get  £(177  -  60),  or  £117. 

.■.    1  man    "      2      "  "  £117  ,„x>-,«' 

r,   .  ,      ,,        «  *  15 .  or  kt  16<«. 

But  1     "      "      1  child        "  £6: 
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.•.  1 


"   £1  16». 


potash  that  take  up  980  grains  of  the  sulphuric  acid; 

hence,  ^^^^^lMiIll^yL''f  «r^iliof_so(la 
3:2 

+  192i(Ui.5J3unl^erJ^^gran^SJ0fwx^a^^  _ 

4f<  ~  ^-980; 

ois  Sxnumber  of  grains  of  soda  +  2  x  (765  -  number  of  grains 
of  soda)  =  20  X  96 ;  «•  *iu» 

.•.  number  of  grains  of  soda     =  1 920  -  i  .^so  =  390  • 
"""(til-  '    ' 

potash  =  765  -  390  =  375. 

Exercise  XXXVIII.     Page  216 

6.  Sum  to  be  divided  between-  A  and  B=U  of  029000 

^'s  share=  y«  of  ^  of  $29000  =  $11600. 

7.  ^'s  money  was  in  the  business  287  days,  and  ^'s  167  davs 

287x2400  =  688800 

167x1800  =  300600 

989400; 
.-.  ^'8share  =  g«««ooof^9^3 

=  8656,V,V 

11.  2000 +  2800 +1686 +101 4  =  7.'-,00; 

.-.  B's  share  of  capital  =  j.?J*  of  045000 
=  $6084. 
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12.  A  and  B,  and  A  and  C  contribute  9(1390  +  1500),  or  $2890; 
B  and  C  contribute  $1590; 

.'.  twice  ^'s  contribution  — $1300; 
hence  A  contributes  $650,  B  $740,  C  $8&0,  I)  $960. 

14.  $960  gains  $240  in  6  mo.,  or  $480  in  12  ino.; 

.'.  $100  gains  $50  in  12  mo. 

$150   is  amount  of  $100   capital. 

$2400  "        "        "  $1600      " 

$50    is  gained  on  $100  in  12  mo. 

$400  "       "        "  $640  "  V-  X  W  X  ^U  mo. 

16.  12x400  =  4800'!    „„^      .,  *  i  r      , 

}  9800  =  il  8  capital  for  1  mo. 
10  X  500  =  5000J 

12x300  =  36001    9000=  A's         "       "    "     " 

9x600  =  540o/ 

18800. 
A'a  share  =  T'yWff  of  $470  =  $245. 
18.  4x1000=    4000"! 

5  X  2500=  12500  J-  23100  =  J's  capital  for  1  mo. 

3x2200=    6600  J 

6x2500=15000"! 

5x3100=15500-   .34600  =  ^'s       "        "     "    " 

1x4100=   t.'X)) 

4x3000=12000"! 

4X1000=    400o[   18000  =  C"8       "        "     "   " 


4x 
19.  IJx 


500=  2000  j 
10=  15  horses  =  45  sheep"! 


2  x  30=  60  oxen  =120 
3i  X  1(X)  =  325  sheep  =  325 
2ix 


=  490. 


1^ 


70. 


40     1 00  horses  =  300  sheep"! 
X    50  =6:^5^  oxen    =125     "       \  =  ' 
3    xll5=345  *heep  =  345     "      j 

22.  A  uses  the  whole  house  for  4  mo. ;  half  of  it  for  5 J  mo., 
and  I  of  it  for  2  J  nio. 

£  uses  ^.the  house  ior  5^  niu.,  and  |  of  it  for  2^  mo. 
C  uses  ^  the  house  for  2^  mo. 


SOLUTIONS 

23.  J    of  profits  is  gained  by  836000  for  1  mo 

tV  "       "       "         "      "    i  of    836000    "  "    " 

or  by  89000      "  "    " 
"    "   82l'50      "  4    " 
Again,  C"»  profits  =  /j  of  profits; 
•'•  TJ  of  profits  is  gained  by  845000  for  1  nio., 
or  by  85625     "    8    " 

Exercise  XXX [X.    Page  225 

«.  £l=-^-of84j=S,Uof8*9« 

Cost  of  draft  for  £  1  =  ^  of  f  JJ  of  §  y. 
Since  £  1 500  =  87300, 

Now  the  advance  on  84H«(-»{5-4j)  =  8H; 

100  X  '9, 
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7. 


"  8100  =  8' 


H 


=  8yi. 

Hence,  exchange  is  at  a  premium  of  9^%,  and  the  quotation 
'vould  be  109i. 

« 

10.  Interest  on  81  for  63  d  i.  at  6%  =  8.0103561 ; 
.'.    present  wortli  of  a  drali  for  81  =8.9806439; 

.'.   cost  of  draft  for  81  =8(.9896439  +  .0025) 
=  8.9921439. 

14.  Amount  of  gold  in  81  =  f'o  of  Vo"  gr.  =  23.22  gr. 

"  «     «       "   n,  _i,^f  40x5760 

*■  1  -  12  oi  — 7:z;:z —  gr- 


Now,  23.22  gr.={ 


1869 
:  lL=^.-*0  X480 
1869 


gr. 


.-,  lL?L40j<j480        _gllx  40x480  x  1 
1»«9  ■  23.22x1869 

=  84.8665... 


IM 
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Cost  of  exchange  of  $2660  =  ^2570.89;* 

"     "         "  "  ai  o2570.H9     *  „„„. 

*^       =*  ::«  —  =$.9665. 
2660 


But  tho  bank  had  the  u.se  of  this  money  for  63  da.,  and  allowed 
a  deduction  for  interest. 

Bank  discount  for  6.3  da.  =  $(.9665  x  ^Vj  x  y^) 

=  $.010009. 
Course  of  exchange  =  $.976509 . . . 
1-. 9765...  =  .0234; 
.'.  exchange  was  at  a  discount  of  2.34%. 

Since  25^  francs  =  11§  J  florins, 


20. 


•    a.xt              20x  ll5i 
. .  20  francs -^  =  g^  florins  =  9  florins  20  kreutzers. 

25.  The  course  of  exchange  is  quoted  by  giving  the  value  of 
4  marks  m  cents. 
Hence,  the  course  of  exchange  is  4  marks  =  9r)c. 
30-  Since  ■     ;  larcs  banco  =  £l, 

,20  X  1 


20  marcs  banco,  or  18  florins  =  £ 
and  28  florins,  or  60  francs  =  £ 


14    ' 

,282<_20  X  1 
18X14    ' 


33. 


39. 


4  francs,  or  72c.  =  £±^^''^'^J:!J . 
60  X  18  X  14  ' 
/.  $1=£-Mx_4_x_28x20xl^ 

72x60x18x14  *^" 

Hence,  £l=$4.86. 

1004     ,  ,  .„ 

Y^  oi  bill  =  $1513.89; 

.•.    "   =gSt  of  $151.3.89  =  $ir)12. 
Value  of  6400  marks  =  $1512. 

Cost  of  draft  by  direct  exchange  =  20  x  $23. 5  =  $470. 
By  London  route  20.75  marks  =  $4,875; 


2000 


>(     


=  $ 


2000  X  4.875 


The  circuitous  is  better  by  $.12. 


20.75 

'  $4G9.H8. 
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Exercise  XL.     Page  229 
1.  Cost  of  1  lb.  of  the  mixture  =  ?-"'<' (>0^^^  =  76c. 

infeJiol  ktr'^'""  ^■""'•^*^''  "^  ^'«  '^^  ^'^  -^'  "  of  it  of  the 
Hence.  U  of  cost  of  dear  tea  +  ,V  of  (cost  of  dear  tea  -  12c  ) 

=  75c.; 
.-.  cost  of  dear  ^  a  =  (7S  +  ;SX'.  =  78jc., 
and  cost  of  cheap  tea  =  66|c. 

of  u'in^'^"'^,  ^''"°"  "^^  '^''  ^'•'■'^'  ""^*"^«  *^"»tains  ig  or  f  gallons 

.-.  I  of  number  from  first  +  J  of  (14  -  number  from  first) 

•    /-a      2^    c  ,  ="KaI.; 

•  U-  s)  of  number  from  first  =  (lol  -  7)  iral 

=  3j«iil., 

=  — _~*  =  10, 


and/o  " 


Hence  the  number  from  the  second  =  4.   ' 

6.  Interest  for  18  da.  at  6%  =  ,f-^„f  note. 

Discount  =  2^5       "     " 
. .  note-(y|J||,^  +  jjj_^)  „f  note  =  §1190:234 

an<l?JSSS  "     "     =81190.2.34.' 

7.  A  gain  of  §i:.o  in  6  mo.  =  a  gain  of  $20    in  1  mo. 


150  ••  f) 
"   $210  "  9    " 


$.30     "  "    " 
="     "     "  $23^   "  "   " 
f73i. 


Sum  from  which  $23 J  is  gained  =  $400; 


$73 


1    a 


.73^x400     ^ 
-^^1— =  $12.57^. 


.^  ^^8.  After  each  drawing  off,  J  of  the  wine  remaining  in  the  cask 

Hence,  the  part  finally  left  =  J^of  J   of  f  of  J  of  the  wine 

—  25ff  of  the  wine. 
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Since  1  lira -=10.22, 
.-.  7500  lire  =  7500x10.22 -11650. 
By  circuitoua  exchange  £l  =»$4.95; 
.'.  26  francs  =  $4.95, 

lix4.95 


and  1  lira,  or  1^  franc  =  $- 


26 


-.^1-         oTQOOx  9x4.95 _,i«n«  ~- 
7500hro  =  $ — — — —. =  f  1606.3/  ... 


8x26 
Hence  the  difference  =■  $43.63. 

12.  Cost  price  is  \\l  of  14 Jc,  or  12ic. 
Ditr. 


gam. 


6 


8J  =  411 

2|  =  4    |-=14lc.  loss. 

1    =6  J 


1  lb.  at  13 
1   "     "  14 
4  "     "  14 
We  have,  therefore,  1    lb.  at    8c. 
8i  "    "  I3c. 

■,2      <l        41 


and  2|  "    "  14c. 
Of  course,  the  above  is  only  one  of  the  many  answers  that 
might  be  found  to  this  question. 


16.  Since  the  gain  on  82200  =  $880, 

•        "       "     "   $3500  =  $?^»^"^-«^ 

22UO 

=-$1400. 

But  the  gain  for  2  mo.  less  =  $11 20; 

,-.  2  mo.  gain  on  $3500     $280. 

17.  Capital  at  end  of  first  year 

=  I  of  original  capital  -  £1200. 
Capital  at  end  of  second  year 

=  I  of  il  of  original  capital  -  £1200)  -  £1200 
.      =  I  of  original  capital  -  £3000. 
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Capital  at  end  of  third  year 

=  J  of  (f  of  original  capital  -  £3000)  -  £1200 
=  V  of  original  capital  -  £6700. 

Capital  at  end  of  fourth  year 

=  3  of  (V  of  original  capital  -  £5700)  -  £1200 
^  iJ  of  original  capital  -  £9750. 

Hence,  f  J  of  original  capital  -  £9750^  4  x  original  capital. 

21.       By  direct  exchange  #100j  =  $100  at  New  York; 
.-.    ei4331.60  =  «ii5ILl-60xJ0p^ 
lOOf 

$1  Cincinnati  =  8(  — L- I  St.  Louis 
\  1.005/ 

=  WJ-x_i-U'.0.  =  «/'    ..    I    ..     1 
\.9y5     1.005/  \.i)i 


24. 
Dirs. 

30 
25 
10 


25. 
Diffa 


X  --^— X  --* i\  Y  • 

.99     .995     1.905/     '     '* 


$14331.60  Cincinnati  =  « 


N.  Y. 


110 

80 

1 

85 

1 

100 

1 

115 

13 
10 

1 

2 

2 

20 
25 


Fs. 
6 

38 
32 

1 

1 

2 

36 

1 

7 

4 

42 

2 

5 

14331  60 
'.99  x.!»!»5x  1.005 
=  $14476.72... 
Hence,  gain  =  $251.81. 

It  is  readily  seen  that  1   share  at  80, 

1  at  8.5,  1  at  100,  and  13  at  115,  would  sell 
on  the  average  at  1 10  without  gain  or  loss, 
but  these  would  make  16  shares  not  a  sub- 
multiple  of  100.  Hence,  wo  rearrange  the 
(luantities  and  find  that  1  share  at  80,  2  at  85, 

2  at  100,  and  20  at  115,  will  .sell  as  required 
at  1 1 0.  These  make  25  shares,  hence,  4  times 
these  numU'rs  must  be  taken,  viz.,  4  shares 
at  80,  8  at  85,  8  at  100,  and  80  at  1 15. 

It  is  observetl  that  1  lb.  at  32c.,  1  lb.  at 
36c.  and  2  lb.  at  42c.,  will  make  a  mixture 
that  will  sell  at  38c.  But  when  1  lb.  at  32c. 
is  taken  there  must  be  7  lb.  at  36c.,  and 
to  balance  this  there  must  be  5  lb.  at 
42c.  Hence,  the  mixture  will  contain 
(1  +  7  +  5)  lb.,  or  13  lb 
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30.  80  gal.,  87 J%  strong,  contains  70  gal.  of  alcohol. 
This  is  to  constitute  66§%,  or  §  of  the  new  mixture. 
70  gal.  is  f  of  105  gal.; 

.'.  the  mixture  contains  105  gal., 

and  the  water  added  =  (105  -  80)  gal.  =  25  gal. 

31.  22  lb.  of  coffee  and  22  lb.  of  chicory  cost  $8.80. 

But  22  "  "  "  $1.10; 
.'.  22  "  coffee  "  $7.70; 
.-.     1       "        "  "        35c. 


S4.        6  oz.  18  carats  fine=  90  oz.  1  carat  fine. 
7  "    15     "       "    =106  "   1      "      " 
mixtureof  12oz.  =  195  "   1      "      " 
.'.  fineness  of  mixture  =  Y/  carats  =  16^  carats. 

Hence,  weight  of  pure  gold  =  -~  of  4  oz.  =  2  J}  oz. 

^4 


h'i 


Exercise  XLI.    Page  234 

10.  The  reciprocal  ratio"  is  expressed  by  inverting  the  order 
of  the  terms ;   hence,  the  reciprocal  ratio  of  J  :  J^  is  J  :  ^,  or 

Again,  the  reciprocal  ratio  of  2j  :  7.7  is  7.7  :  2i,  or  75-=- 2l. 
7j-^2i  =  .3j. 

13.  If  I  be  the  given  ratio,  then  adding  any  number,  say  5, 

Comparing  this  ratio 


to  each  of  the  terms,  we  have '-  =  I 

3  +  b 

with  I,  we  have  if  and  f  J.     Hence,  we  see  that  this  ratio  is 

increased  by  adding  the  same  number  to  each  of  its  terms. 

Again,  if  we  take  J  as  the  ratio  and  add,  say  2,  to  each  of  the 

4  +  2 
terms,  we  have  - —  =  f.      Comparing  this  with  the  original 

ratio,  we  have  f  g  and  }f.  Hence,  we  see  that  this  ratio  is 
diminished  by  adding  the  same  number  to  each  of  its  terms.  A 
ratio  is,  therefore,  increased  or  diminished  by  adding  the  same 
number  to  each  of  its  terms  according  as  the  antecedent  is  less 
or  greater  than  its  consequent. 
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14.  When  B  is  supposed  to  win,  B  runs  1760  yd.  while  A 
runs  1749  yd.; 

.•.  B'&  rate  :  A'&  rate  as  1760  :  1749,  or  as  160  :  169. 
But  160  represents  |  of  ^'s  actual  rate; 

.'.  ^'s  actual  rate  is  |  of  160,  or  120. 
Hence,  A's  rate  :  jB's  rate  as  159  :  120. 

Exercise  XLII.    Pare  237 
11.  The  proportion  is  30  ft. :  12j  ft. : :  jfj; :  $650; 
ftr  =  «?5Ji^  =  $1560. 


20. 


12* 

84  ft. :  2J  ft. : :  125  ft. :  height  required; 

2i  X  126 
.'.  height  required  =  -^-^ —  ft.  =  3^%  ft. 


31.  The  5000  men  have  provisions  for  90  da.  remaining. 
Hence,  4500  men  :  5000  men : :  90  da. :  time  required; 

.-.  time  required  =  ^^^  ^  ^  da.  =  100  da. 
4500 

•  Hence,  they  will  last  10  da.  longer. 

34.  •  Gain  in  Q\  rounds  =  J  mi. 

6 J  rounds :  9  rounds : :  J  mi :  .d's  gain; 

...43  gam  =  -—^  mi.  =  y%  ^^• 

35.  The  hands  of  the  watch  will  be  together  for  the  fourth  time 
after  noon  at  16^*1-  min.  past  3. 

The  watch  will  have  gone  (6^^  + 180  +  I6i\)  min.,  or  203  min. 
But  59j|  min.  on  the  watch  correspond  to  60  min.  of  true  time; 
.*.  59H  :  203  : :  eo  min. :  time  required; 

. ,. , . ^  205  min.  =  3  hr.  26  min. 

59|f 


.-.  time  required  =  ^^v;?^  min. 


Exercise  XLIII.     Page  244 

1.  Draw  two  lines,  one  5  dm.  and  the  other  8  dm.  in  length. 
The  former  will  represent  the  kilometre  and  the  latter  the  mile. 
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2.  Draw  two  lines,  one  6  dm.  and  the  other  11  dm.  in  length. 
The  former  will  represent  the  pound,  and  the  latter  the  kilogram. 

3.  Draw  two  lines,  one  25  cm.  and  the  other  44  cm.  in  length- 
Since  25  1.  =  44  pt.,  the  latter  will  represent  the  litre  and  the 
former  the  pint 

4.  Draw  two  lines,  one  37  cm.  and  the  other  10  cm.  in  length. 
The  former  will  represent  the  cord  and  the  latter  the  stere. 
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The  graph  shows  that  Jones'  rate  is  8  mi.  per  hour  and  that 
he  overtakes  Smith  at  the  end  of  8  mi. 
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13. 


14. 
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NUMBER  OF  YABDS. 


16. 
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From  the  graph  it  will  be  seen  that  the  barometer  will  be  27.1  in. 
high  at  3000  ft.;  28.2  in.  at  2000  ft.  and  22.5  at  8000  ft. 
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It  is  easily  seen  that  10  R.  is  •  ,ual  to  12^°  C,  and  that  15°  C  is 
equal  to  12°  H, 
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The  following  is  the  graph  for  Scotland  :— 


23. 


(c)  Draw  the  graph  for  the  combined  populations. 
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ExEBCisfc  XLIV.     Paob  861 

6.  Side  of  square  =  ^^  in.  =  40  in. 

Sides  of  rectangle  =  |  of  80  in.  and  |  of  80  in. 

Area  of  square  =  40'  sq,  in.  =  1600  sq.  in. 

Area  of  rectangle  =  (32x48)  "    "  =1536  "    " 
.'.  difference  of  area  =  64  sq.  in. 

ExEBCisE  XLVI.    Page  S64 

6.  Perimeter  of  kitchen  =  68  ft. 
"  "  dining-room  =  68  ft. 
"        "  parlor  =  74  ft. 

"hall  =54  ft. 

Area  of  walls  =  (264  x  11)  sq.  ft. 
=  2904  sq.  ft. 
Area  of  ceiling8  =  (16x  18  +  16  x  15  +  3x9  + 14  x  20  +  3  x  12 
+ 13  X  14)  sq.  ft.  =  1053  sq.  ft 

Total  area  to  be  plastered  =  2g04  +  1053  ^  ^^ 

=  439|sq.yd. 
Cost  of  plastering  =  440  x  42c. 
=  $184.80. 

Exercise  XLVII.     Page  256 

3.  (a)  Area  of  kitchen  and  hall  =  (18  x  16  + 13  x  14)  sq.  ft. 

=  470  sq.ft. 
Deduction  for  stairways  =  (4  x  8  +  4  x  6|)  sq.  ft. 

=  57f  sq.  ft. 

Number  of  square  yards  of  linoleum  =  ^^  =  *J5^. 

y 

Cost  of  linoL..m=^f^x$1.25  =  $57T'V. 
Exercise  LII.     Page  263 

4.  Distance  of  top  from  ground  =  ^(41"- 9")  ft.  =  40  ft 

.*.  distance  the  top  will  drop =(4 1-40)      "  =   1  ft 


11. 


BOLUTIONa  161 

Let  c7= distance  from  the  ground. 
Then(98-t/)''  =  f/^  +  84»; 
/.  9604  -  1 96rf  +  rf"  =  rf«  +  7056 ; 
.•.  196rf=2548; 
•  •  "  —  isti —  i«J; 
.".  The  tree  broke  13  ft.  from  the  ground. 

Exercise  LIII.     Page  266 

When  the  triangle  is  a  right-angled  one  the  length  of  the  per- 
pendicular dropped  on  the  hypothenuse  is  most  readily  found 

as  follows: 

Since  twice  the  measure  of  the  area  of  the  triangle  is  equal  to 
the  product  of  the  measures  of  the  sides  containing  the  right 
angle  and  is  also  e(iual  to  the  product  of  the  measures  of  the 
perpendicular  on  the  hyp«jthenu.se  and  the  hypothenuse,  there- 
fore, to  find  the  nictusure  of  this  perpendicular  diN-ide  the  product 
of  the  measures  of  the  sides  containing  the  right  angle  by  the 
measure  of  the  hypothenuse. 

Exercise  LIV.     Page  ?37 

2.  Tlie  quadrilateral  is  divided  by  the  diagonal  into  two 
triangles. 

4.  The  side  A  D  is  (733  -  325)  ft.  longer  than  B  C. 
733  ft. -325  ft.  =  408  ft. 
^S^  ft.  =  204  " 
Width  of  A  B  C  D  =  V(325-'  -  204^)  ft. 
=  253  ft. 

Area  of  A  B  C  D  =  (  ''^^^^  x  253^  s.,.  ft. 

=  13?,837  .sq.  ft. 

Exercise  LVf.     Page  270 

7.  The  diagonal  of  the  square  is  the  diameter  of  the  circle. 
Now  diameter  of  ciTc\e  =  ^^  of  88  in.  =  28  in. 
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8.  Radius  of  outer  circle 


140  yd. 
126    " 


Hence,  28  in.  is  the  hypotheruf  f    '  a  right-angled  triangle,  the 
other  sides  being  the  sides  of  ,  .    -^a «  o; 

hence,  2  x  (nieas''. .  ' '  <>('  i)  =  28»; 

.'.  (measi        .,    ,<if     --^1^  =  392; 
.'.   measi  r«  .■!    i.lt  --  Vb9^ 
-19.7'^; 
.",  sid .  n     ijL. .  (■     "  ■  ;  I 

oi'  .".7  u;  "      yd. 
inner    "     =i  "  '^^    ■  .  .•    " 
.'.  width  of  road  =  1  <  yd. 
Area  of  outer  circle  =  i  y  ^  14u'')  -q.  yd. 
"     "  inner    "      =(Vxl26*)   "     " 
.'.  area  of  road  =  ("^  x  266  x  1 4)  s<i.  yd. 
=-11704  ^\.  yd. 

Exercise  LVII.     Pa(;e  272 

4.  Radius  of  circle  =  >,/(A  of  616)  ft.  =  14  ft. 

Now,  measure  of  length  of  arc  x  14  =  2  x  56; 

.".  measure  of  length  of  arc  =  ——=8: 

14 

.-.        "       "     "    =8  ft. 


Exercise  LVTTI.    Page  273 

10.  Dra»v  the  figure  and  let  the  produced  sides  meet  in  a,  and 
let  the  distance  between  a  and  the  shorter  parallel  side  be  r  and  y, 
respectively;  then  there  are  two  similar  triangles  formed  and 

18 :  16+x::  io|  :x(i); 
also,  18 :  12+?/ ::  lo^  :y  (2). 

Solving  (1),  ar  is  found  to  be  22f,  and 
"      (2),y     "  "      16^; 

.'.  distance  required  =  (22^  +  16)    ft.  =  38^  ft. 
and         "  "        =(12   +16^)  "  =28^  " 

IS.  The  diameters  of  the  pipes  are  aa  2  :  1. 

The  areas  of  the  bores    "  "         "     4  :  1. 
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Area  of  a  pipe  to  do  as  much  work  aa  the  two  would  be 
represei.'ed  by  5  in  («)  an<l  3  in  (A). 
Now,  time  for  a  pijie  whose  bore  ia  represented  by  4  to  fill  the 

cistern  =  20  min.; 
•'•     "      "      "  "  "    represented  by  5  to  fill  the 

cist«m  =  -  ^      min. 
5 

=  16  min., 
"  "  "    represented  by  3  to  fill  the 

cistern  =  -^      min. 


and 


3 

26f  min. 


6. 


Breadtti 


ExERcwB  LI.X.     Page  275 
I  of  the  area  of  the  walls 


21 


13. 


fi  ((42 -f  2  X  breadth)  x  lOj} 
2\  " 

=  VV  {21+ breadth} 
,«£  of  breadth  =  >,",«  ft.; 

.-.   brt*Mith  =  V  f'f  - ,"r  ft-  =  1 7A  ft. 
Area  of  walls  =  { (2  x  length    +-2X  breadth)  x  1 1 }  .sfj.  ft. 
-  ;(4  X  breadth  +  2  x  breadth)  x  11  }sq.  't. 
=  (66  x  breadth)  sq.  ft.; 
.'.  66  X  breadth  =  (143  X  3)  >  2, 

and  breadth  =  lii^?  ft.  =  1 3  f t 
66  ' 

and  length  =  26  ft; 

.-.  length  of  moulding  =  ^  ""1^^  ""J^  ft.  =  26  yd. 
19.  The  diagonal  is  20. 

If  the  foot  of  one  of  tfte  perpendiculars  is  x  u;   ts  fn  in  the 
angle,  then  16«  -  (20  -  .r)^  =  1 2*  -  r"; 

:.   40j-  =  288, 
and  T  =  7.2. 
Hence,  distance  between  the  feet  (.f  the  perpendicu    rs 
(20  -  2  X  7.2)  ft.,  or  5.6  ft. 
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30.  Length  of  diagonal  of  floor  =  VClS'+lS")  ft. 

"        "        "        "  room=  VCI^as'+lS'^'+OTft 

=  V(l8»  +  13»  +  9'')ft 
=  2a95...ft. 

31.  By  drawing  the  figure  it  will  be  seen  that  there  are  two 
similar  triangles,  hence, 

6  :  7^  : :  15  :  (measure  of  distance  +  7^); 
.'.  6  X  measure  of  distance  +  «  x  7  J  =  16  x  7J; 
.*.  fixmeasureof  distance  =  9x7^; 

"        "        «»     _  ^  '^  ^i    111 

=-6 — lU; 

.'.  distance=lljft. 

47.  Draw  the  figure  and  it  will  be  seen  that  the  free  end  of 
the  string  describes  (1)  an  arc  of  120°  of  a  circle  14  in.  in 
diameter,  (2)  an  arc  of  120°  of  a  circle  28  in.  in  diameter,  (3)  an 
arc  of  120°  of  a  circle  42  in.  in  diameter. 

Hence,  distance  moved =(J  of  V-  of  14)  in.  +  (i  of  -V  of  28) 
in.  +  (i  of  -V-  of  42)  in.  =  88  in. 

Exercise  LXI.    Page  286 

8.  Area  of  surface  of  ring=(V*  x  33"  -  V-  x  30»)  sq.  in. 

«(V-x63x3)8q.  in. 
—  B94  sq.  in.; 
.*.  volume  of  ring =(2  x  594)  cu.  in. 
=  1188  P11  in. 

14.  Cubic  content  of  vessel  =  (4  x  277.274)  cu.  in. 
If  the  radius  is  r,  then  the  cubic  content  in  terms  of 
r  is  V-  X  »^  X  2r ; 
/.  Vxr^x  2r  =  4x277.274; 

•   r=-d'^i^277.274\  . 

=  5.6  in.,  nearly; 
.'.  depth  =  2  X  5.6  in.,  nearly 
-11.2  in. 
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Exercise  LXII.    Page  288 
4.     Perimeter  of  base— 6  x  18  in.  =  90  in. 
Area  of  lateral  surface  =  ^^i-^'?sq.  ft.  =  37  J  sq.  ft. 

Exercise  LXIII.     Page  289 
6.     Altitude  of  pyramid  =  V(6l'  - 1 1')  ft.  =  60  ft 


Volume 


60  X  22  X  22 


=  9680  cu.  ft. 


cu.  ft. 


Exercise  LXIV.    Page  291 

6.     Radius  of  cone  =  i  of  ,V  of  342  in.  =  i  Jf  ^  in. 

Slant  height=  J{(2b2f  +  {>-l.,tf}  in.  =  257.806  in. 
Lateral  surface  =  (^J^  x  257.806)  sq.  in.  =  44084.826  sq.  in. 

8.  Slant  height  of  vessel  =  ^(70''  +  24")  in.  =  74  in. 

Area  of  lateral  surface  =  (74  x  'y»  x  V )  sq.  in. 

Area  of  lid  =  (V-  x  24  x  24)  sq.  in. 
=  ia8ia  gq.  in.. 

number  of  square  feet  of  iron  =  (39072  +  1 2672  \  ^     , 

V        7x144        /  ' 


Exercise  LXVI.     Page  294 

8.     Since  12  in.  represents  8000  mi., 

1  "  "         4?§^  mi.,  or  606f  mi. 

Exercise  LXVII.    Page  295 

2.     Cubic  content  of  block  =  1  cu.  ft. 

"  8pherb  =  (|  X  V-  X  i  X  1  X  J)  cu.  ft. 
=  Hcu. 't.; 
.'.  part  cut  away  =  J?  cu.  ft. 

=  8221J  cu.  in. 
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6.  Cubic  content  of  sphere  =  (|  x  ^  x  6  x  6  x  6)  cu.  in. 
"      "  cylinder = 8  x  {V-  x  (6^)' -  y,  -} 
-8xy{(6J)»-r»}; 
.-.  8xV{(6i)«-»«}=4xVx6x6x6; 


(6i)» 


„    1x^^x6x6x6 


8x 


=  36; 


Hence,  the  thickiiess  of  the  iron  =  (6  J  -  2i)  in.  =  4  in. 

7.  Let  the  volume  of  each  be  1  cu.  f t 
Surface  of  cube=6  x  1  sq.  ft. 

=  6  sq.  ft.; 
Also,  |x-V-xr*=l; 

.-.  »=^(f  of/,j<^l)ft.; 
.'.  surface  of  sphere  =  {4  x  V-("^li)*}  sq.  ft. 

=  {4  X  V  X  yV  X  ^2V^liM}  sq.  ft. 
=  (fx  33.853...)  sq.ft. 
=  4.833..  sq.ft.; 
surface  of  sphere  ::  fi  :  4.833... 

::  1  :  .805... 

11.  Surface  of  the  lead   ball  =  (V- x  4  x  4)  sq.  in. ; 

"     "    silver    "    =(2x-V-x4x4)  sq.'in.; 
.-.diameter"    "       "       "    =  N/(Ax2x-Vx4x4)in. 

=  5.6568...  in.; 
^5.6568-4^ 


.'.  surface  of  cube 


thickness  of  the  silver 


_ /5.6568-4\ 


=  .8284  in. 


13.  Cubic  content  of  ball=(J  of  V- of  27)  cu,  in. 


=  "t^  cu.  in. 


Area  of  base  of  vessel  =  (,3|  x  3")  sq.  in 


-T^sq.  in. 


Height  to  which  the  water  rises ^Cy-Hifi)  in. 

■^\  in. 
Hence,  the  wi  *sr  will  be  4^  in.  deep  in  the  vessel 
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Exercise  LXVIII.     Pace  298 

5.  Cubic  content  =  { J  x  25  x  (V-  +  //»  +  fj) }  c«-  m. 

-=366|f}cu.  m. 

6.  Area  of  section  of  drain  =  (      "'"^^ x 4  1  sq.  f t 

=  82  sq.  ft. 
Distance  water  flows  in  60  min.  =  2640  ft.; 

"      "10     "    =  J  of  2640  ft.  =  440  ft. 
Cubical  content  of  drain  in  440  ft.  =  (440  x  82)  cu.  ft. 
Now,  1  cu.  ft.  of  water  =  6j  gal; 
/.  (440  X  82)   "     "    "       "     =  440  x  82  X  6^  gal. 

=  225500  gal. 
8.  Altitude  of  frustum  =  V(5*  -  3^)  ft.  =  4  ft. 

Exercise  LXIX.    Page  300 

3.  If  d  and  (T  represent  the  diameters  of  a  26c.  piece  and 
a  6c.  piece,  .espectively,  then  the  areas  of  the  circular  faces 
are  as  cF*  to  (of)',  and  the  quantity  of  silver  in  each  as  Trf*  to 
6(d')^ 

.-.     7eP=  5X5(^7; 
.•.  dj7  =  5d'; 

:.d:d'::b:^7. 

4.  Volume  of  first  :  3  x  volume  of  first  : :  20*  :  (measure  of 
breadth  of  second)'; 

.*.  (measure  of  breadth  of  second)^  =  3  x  2a''; 
.*.  measure  of  breadth  of  second  =  20  ^3 

=  28.846; 
.*.  breadth  of  second  =  28.845  ft. 

10.  27  :  125  ::  l'  :  (measure  of  dimension)""; 
.*.  measure  of  dimension  =  |. 
Now  area  of  first  :  area  of  second  ! :  1*  :  (f)"; 
.'.  area  of  second  =  --/  x  area  of  first. 
Again,  cost  of     first  =  $3.60; 

.'.     "    "  second  =  Vx  •3.60 -$10.00. 
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13.  Volume  of   first    plate  =  ( V-  x  i  x  J  x  1)  cu.  in. 

=  38i  cu.  in. 
"  second    "    =(V  X  7  X  7  X  1)  cu.  in. 
=  154  cu.  in. 
Volume  of  both  plates  =  192^  cu.  in.; 

.•.  area  of  circular  plate  =  —^  gq.  in.  =  38.6  sq.  in. 

Now,  the  radius  of  plate  =  ^(A  of  38.5)  in.  =  J  in. ; 
.'.  diameter  of  plate  =  7  in. 

Exercise  LXX.    Page  301 

3.  Measure  of  diagonal  of  cub-^  =  measure  of  edge  x  ^'3  =  6; 
.*.  measure  of  edgex  ^3  =  6; 

.'.  measure  of  edge  =  — = ^V-?  =  a  \/^- 
V3       3  ' 

.•.  volume  of  cube =(2  V3)»  cu.  ft.  =  41.568  cu.  ft. 

13.  The  volumes  will  vary  as  the  areas  of  the  similar  surfaces; 
.'.  area  of  first  plate  :  area  of  part  cut  away  : !  24"  '  (diam- 
eter of  hole)*; 

.".  1  :  1  : :  24'^  :  (diameter  of  hole)"; 

.'.  diameter  of  hole=  y/{\  x  24")  in.  =  12  in. 

^J-     •  Length  =  3x  width; 

.'.  measure  of  solidity 

=  V-  X  (3  X  measure  of  width)  x  measure  of  width; 

.'.  Y  X  3  X  (mejwure  of  width)"  =  100; 

.".  measure  of  width  =  ^/(yy>-)  =  Y-; 

. .  width  =  2j  ft, 

and  length  =  7i  ft. 

Volume  of  bottom  =  1  x  (72  x  42  x  1)  cu.  in. 
=  3024  cu.  in. 
"        "  sides     -  2  x  (47  x  72  X  1)  cu.  in. 

=  6768  cu.  in. 
"        "  ends      =  2  X  (40  X  47  X  1)  cu.  in. 
=  3760  cu.  in.; 
.'.  volume  of  iron  =  13652  cu.  in. 


18k 
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20.  Number  of  cubic  feet  in  the  cistern  = 


_93.75x  112x16 


1000 


23.  The  cubic  content  of  a  brick  in  the  second  case  =  (If  of 
that  of  a  brick  in  the  first  case. 

Hence,  we  may  leave  the  exact  dimensions  of  the  first  brick 
out  of  account  and  find  the  cost  thus: — 

cost  of  1  hnck  =  $(j%\  of  ^^^^]  • 
\  9760/ 

.•.  cost  of  100  bricks= j(l00  x  ^Vs  x  ^I?i^\  =f  1.12. 

25.  Amount  of  water  drawn  from  canal 

=(l  18  X  660  X  48  X  j^,)  cu.  ft. 
Amount  of  water  in  the  lock  =  (80  x  12  x  8j) 


t<      u 


number  of  barges  =  2M2i330x4 ^ gg 


80x6x17 
26.  Area  painted  f or  56|».  =  50  sq.  f t. ; 

9»- = -777- sq.  f t.  =  8  sq  f t. ; 
5oj 

.'.  additional  height  =  — ^— -  ft.  =  A  ft. 
4x18 

31.  (2  X  breadth)  x  breadth  x  ^""^^dth  _  ^^^gg  ^^  ^  . 

2  ■' 

.*.  cube  of  breadth  =  4096  "     " 

35.  Since  the  capacities  of  the  cisterns  vary  as   he  cubes  of  the 
measures  of  their  like  dimensions; 

,*.  1  :  3  : :  6'  :  (measure  of  lengLh)*; 

.'.  (measure  of  length)'  =  3  x  6''; 

.'.  measure  of  length  =  6  x  ^3  =  8.653 . . . 

37.  By  drawing  the  figure,  it  will  be  seen ^hat 

One  segment  of  base=  v^S"  -  120''=  182; 
And  the  other    "         "     "    =?  -J^iV' -  120^*=  209. 

38.  If  //  represents  the  measure  of  the  hypothenuse,  then 
^*  =  (/^- 626)" +  3925"; 

.*.  1250  x/^=  3925'' +  625». 
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41.  If  S  is  the  measure  of  one  of  the  equal  sides  of  the 
triangle,  the  measure  of  the  area  of  triangle  =  .S*  - 13, 

and         "  "  "  «      =(^+l)»-24; 

.-.  (6'+l)''-24  =  ^-13; 
.'.  2aS+1  =  11; 

44.  Area  of  circumscribed  square  =  (rf  )  sq.  ft. 

"     "inscribed  "     ={Vid»J«8q.  ft 

=  !(/*  sq.ft.; 
.•.  rf"-|d''  =  338; 
d^  =  676. 

46.  Entire  length  of  the  road  =  ^^^^^^^ yd.  =  946  yd.: 

.'.  perimeter  of  field  =  (946  -  88)  yd.  =  858  yd. ; 
.'.  length  X  (429  -  length)  =  4840  x  9; 
.'.  length  =  264  yd., 
and  breadth  =  165  yd. 

60.  Number  of  4  in.  balls=6'=216. 
"   6  in.      "    =4»  =  64. 
"    8  in.      "    =.3»=27. 
Cubic  content  of  vessel     =(24*)  c.  in.  =  13824  c.  in. 
"       "   Iball     =(-Vxnc.in. 
**  "       "  216  balls  =  (216  x  V  x  I')  c.  in. 

=  *fi?^c.in. 
Space  unoccupied  =  (13824-^^)  c.  in. 

62.  If  both  globes  were  of  the  same  material  as  the  first,  their 
weights  would  be  16  Kg.  and  |  of  25  Kg.,  or  31}  Kg. 

Since  the  volumes  of  similar  solids  are  to  one  another  as 
the  cubes  of  the  measures  of  their  corresponding  lines  of 
measurement, 

.•.  (measure  of  diameter  of  first)*  :  (measure  of  diameter  of 

second)^  ::  16  :  31}; 
.  (measure  of  diameter  ofjftrst)^^  16  _  ,4 
•  •  (measure  of  diameter  of  second)^'    31 }  ~  ""' 
,*.  measure  of    diameter  of  first    :  measure  of    diameter  of 

second  : ;  4  !  5. 
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64.  Distance  in  which  small  wheel  makes  1  rev.  =  (  4xy)  ft. 
large      " 


u 

(t 


(I 
(t 

M 


7    "    =(28  xV)  " 


"  1  "    =(  7xV)  " 

"  4  "    =(28  xV)  "; 

.'.  distance  in  which  one  wheel  turns  3  times  more  than 
other=(28x  V-)ft. 

67.  Solid  content  will  be  Qf  of  what  it  was. 
Hence,  the  diminution  is  ^W  "        "        " 

68.  Measure  of  side  X  ;^3  =  8; 

a 

.'.  measure  of  side  =  --  =  5  ^3  =  4.6186 . . . 

69.  Representing  the  solid  content  of  the  cone  by  1  and  the 
part  above  the  plane  of  section  by  ^, 

1  I  J  : :  20-'  ;  (measure  of  height)*; 
.'.  (measure  of  heightf  =  20''  x  I ; 
.".  measure  of  height     =  ■^(20''  x  J) 

=  V-^4  =  15.874; 
.".  the  cone  must  bo  cut  15.874  in.  from  the  apex, 
or  (20-15.874)  in.  from  the  ba.se. 

70.  As  the  part  occupied  by  the  axle  is  ^V  of  the  diameter, 
hence,  this  surface  is  yj^  of  the  circular  surface  of  the  stone, 
and  the  part  to  be  ground  off  by  each  is  ,'05  of  the  circular 
surface. 

After  the  first  grinds  off  his  part,  there  will  remain  J§J  of  the 
surface; 

.■.  I  :  jU  1 :  60^*  :  (diameter  remaining)'*; 
.'.  (diameter  renjaining)'  =  60'''  x  JgJ, 
and  diameter''remaining  =  (3g  \/301)  in. 
Part  ground  off  by  the  first  =  60  -  52.048 ...  in. 

=  7.951  in. 

Miscellaneous  Peoblem.s.     Page  311 

3.  A  works  alone  for  1  da.,  then  A  and  B  work  txigether  for 
2  da.  They  will  have  (l  +  f  +  l)  of  work  done  when  C  joins, 
leaving  i'^  of  work  still  to  do. 
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4.  120  m.  of  silk  at  6.46  francs  coat  684  francs,  or  £-VW. 

120 


120  m. 


yd. 


.914383 

72  yd.  at  6t.  7jrf.  sell  for  £23  18«.  6d. 

MHJH^  yd.  at  6«.  6d  sell  for  £l9  0».  Id. 

Total  selling  price  is  £42  18».  Id.  or  £42|iS. 

Gain  is  £42|f  J-£\VT''-  =  £-''5VtVV-. 
10.  Let  cost  price  be  100%. 

Then,  if  article  had  cost  20%  less,  it  would  have  cost  80%. 
TKon  ©i"±20    gain +  30     •         .  u       • 

^^^^^ —        100    '  ^'^^^^  ^®  *°'****  8**°  2^  more  if  it 

had  cost  only  80. 

13.  A  owns  .649  of  the  estate.  B  owns  .351  of  it. 
I'ij  of  .351  of  estate  is  worth  .649  of  estate  -|876. 
Hence,  .4852  of  estate  is  worth  $876. 

14.  A  can  do  the  work  in  9|  da. 

£  can  do  same  work  in  -f  of  9|  da.,  or  Vr  da. 

20.  Proportion  is  j  :  f  :  |,  or  /A  :  tV\  :  iVir,  or  56  :  48  :  63.    , 
First  gets  ^Vt  of  $1686.70. 


21. 


sa. 


Distance  travelled  in  1  hr.  =  36  x  5280  ft. 
Number  of  revolutions  of  wheel  =  60  x  1 44. 

Circumference  of  wheel  =  ??2L^5i'  ft. 


60x144 


Cost  price  =  $1496.50. 
Selling  price  =  $l^^'y'-i^. 


A  note  at  90  da.  for  this  amount  is  discounted  at  7%. 
Discount  on  $100  =  $(i?5  x  ^i„  x  ,'yV)  =  «fgi; 

.•.proceeds  =  $(li««|0x9xm^). 
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24.  90  m.  at  2^  francs  cost  225    francs. 

Duty  at  10%  ad  valorem  is  22.6   " 
.'.  cost  in  New  Orleans  is  247.5  " 

or$/247^x-L\. 
\     1         5.20/ 
90  m.  =:»  99  yd.    (See  note,  page  74  of  text.) 

26.  Value  of  house =$666. 
In  case  of  loss  owner  recovers  |  of  f^j^,  or  $380. 
He  also  recovers  |  of  premium,  or  f  of  6%,  or  6%; 
.'.  an  insurance  of  flOO  yields  95  on  account  of  premium  and 
195  on  account  of  house. 
996  on  account  of  house  is  secured  by  policy  of  $100, 


$380 


9400. 


29. 


a_6x4_ao. 


7x4 

,  .  t  Ol   T  — f  OI  jy  — jj^; 

.  .   T  01    T  — 3»  +  lI  +  l»  =  $T. 

30.  Sides  are  as  4  :  3;  .".  whatever  multiple  of  4  the  greater 
side  is,  the  shorter  side  is  the  same  multiple  of  3; 
.'.  the  rectangle  contains  12  equal  squares. 
12  squares  =  34992  sq.  ft. 
1  square  =2918     "    " 
Side  of  square  =  54  ft.;  sides  of  rect.  =  216  ft.  and  162  ft. 
81.  Amount  =  *{2400(1.05)'}. 

33.  80%  of  marked  price  =  1 10%  of  cost  price. 

36.  Surface  of  8phere  =  4Tr'=1711^  sq-  in.,  whence  r  =  -V-  in. 

Surface  of  cube  =  area  of  6  faces -^  1734  sq.  in., 
whence  side  of  cube  =  17  in. 

38.  Selling  price  =  5  cost  price  =  8600;  cost  price  =  9500. 
"     =1     "       "     =9600;     "        "     -9750. 
Loss  on  these  two  =  950;    .'.total  gain  on   third  =  9126; 
.*.  third  cost  9625. 
3  +  2 


oVk 


102 


of  value  of  flour  =  9500. 
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Half  the  8um  of  the  Hides =60. 
Area=  VeoxSftxii  x  4. 


Insurance  costfa'V"*  x  f  x  jj^  or  $21.60. 
Taxes  are         $*J\<«fi  x  §  x  y^g^  or  f  54.00; 
.•.  rent  per  annum -$21.60 +  $40 +$54+ $225  =  $340.60. 

42.  A  draft  on  Chicago  for  $10()|  would  sell  for  $100  in 
Denver. 

43.  Selling  price  of  first  horse     =120%  of  cost  price. 

"         "     of  second  horse  =  J  x  120%  of  cost  price 

=  96%  of  cost  price; 
.'.  loRs  =  4%ofco8t  price  of  first  horse. 

45.  Stock  pays  $5  on  an  investment  of  $100;  .*.  pays  $6  on  an 
investment  of  $120. 


46. 


47. 


50. 


Face  of  note  =  $lffi  x  ^g^  x  ^^  +  $730. 
Note  is  due  Sept.  yth.     Discounted  July  2nd. 
Discount  =  $l?lgfi  xj^x  sVj. 

}  A's  money  =  I  ^'s  money +  $10. 
A's      "      =|/fs      "      +$30. 
A'aa.ndB'»      "      =J^s       "      +$30  =  $310. 


10  ac.  =  1600  sq.  rd. ;  .",  side  of  square  field  =  40  rd. 
••r'=  1600  sq.  rd.,  whence  r  may  be  found. 
Circumference  =  2irr. 

51.  Diagonal  of  square  will  be  diameter  of  circle,  and  the  two 
diagonals  intersect  at  right  angles. 


52.  Loss  =  yV  of  proceeds  =  ^V  of  cost  =  $1. 

Gain  =  U  "        " 
Total  gain  =  $10  on  a  total  cost  of  $43. 


11        "         »<      All 

If  =?11. 


53.  To  cross  the  bridge  the  train  must  travel  the  length  of  the 
bridge + its  own  length. 
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55.  Number  of  en.  in.  =  231  x  1 57  x  .0(XX)16386, 

"        "   litres   =  231  x  157  x  .000016386  x  1000. 

56.  Number  of  bushels  purchaseil  =  59.50  -4-  .70. 

"        "         "       sold  =78.40-1.12. 

69.  Hf  sella  one  share  of  glOO  at  89.     Income  is  $4. 

Invests  amount  in  stock  at  1  '>2.     Income  is  t(J  x  ,%). 
Income  is  increased  ${^j  by  selling  1  share. 


61. 

62. 
63. 

64. 


20 :  10 : :  4'' :  <r; 

=  3.1748... 
63»  cu.  in.  =  lO"*  cu.  dcm.  =  4096  1. 

The  grocer  cheats  Ix"*!  oz.  in  16  oz.; 

1  "* 
.'.  he  cheats  -J-  of  ^73.92. 
Id 


A  and  B  d  >  I  oi  work  in  1  da. 
/i    "    C  "  I  "      "     "    1  " 
C     "  ^   "  I  "      "      "   1  " 
.-.  2  ^'s,  2  y?'s  and  2  C's  do  (J  +  J  +  }),  or  Ig}  in  1  da.; 
.•.  A  does  i  of  Jg|  -  J,  or  ^'^'^  in  1  da. 

65.  Area  of  rectangle  of  which  the  base  and  perpendicular  are 
adjacent  sides  is  (30  x  40)  sq.  ft. 

The  area  of  rectangle  of  which  the  hypothenuse  and  |)erpen- 
dicular  upon  it  are  the  dimensions  is  the  same; 

hence,  measure  of  iierpendicular  =  5*l^iil^  =  24 ; 

50  ' 

.'.  perpendicular  =  24  ft. 

88.  6  premiums  at  1}%  =  7^%. 

,  7J%  of  J  of  value  of  house  =  s^^  of  value; 

.*.  total  la'w^(l  + J«g)  of  value  of  house  =  8l945. 

69.  Interest  on  $314  at  11%  for  1  yr.  =  t4.71; 

.*.  interest  on  ($460 +  $31 4)  at  certain  rate  is  ($43.41  -$4.71). 


ti^amia^^^aim. 
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SOLUTIONS 

He  gives  16|  02.  for  1  lb.; 
.  he  gains-a-  of  962.50. 


73. 

76. 
76. 


72.  Area  =  area  of  surface  of  cylinder  +  twice  area  of  surface  of 
""•"*>liere 

(t  X  Jyi  X  r»)  cu.  ft.  =  8cu.  ft., 
whence  radius  of  sphere  =  ^(f|)-  etc. 

i%  of  J  of  value  of  house  =  $40.60. 

1  in.  =  2.639954  cm. 
1  cu.  in  =  (2.639954y  cu.  cm.  and  weighs  ^^%  oz.; 
.•..c„.cm.w.igk.(.JS8._^__)^ 

il'8share  =  f  ofif8  Hhare  +  fl7; 
^'s  share +  ^8     »     = 'J^  of  ^'a  share  +  «17  =  f  269- 
.*.  VofjS's      "     =1252. 

I  of  selling  price  =  93%  of  cost  price; 

"    =  I  of  93%  of  cost  price. 

Selling  price  =  90%  of  cost  price; 
'•   90%of  cost  price +  ?7.50=  110%      "       *« 
.".  20%  of  cost  price  =  $7.50. 


61. 


82. 


83. 


84.  $6  income  is  obtained  by  investing  |9U 

•304       "        "       "  "  u       f(i|ixAJA). 

Income  obtained  by  investing  $76  is  $4  J, 

"        "         "        $(J-Fx^gl)i8$(|x,VxiFx^gi). 

85.  Net  income  =  $1 728.40;  amount  exempt  =  $400; 

•'•  iliPffV  of  taxable  part  of  income  =  $1328.40. 
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86.  Volume  of  water  to  raine  level  in  reservoir  2  in. 

-  (15exl20xjV)cu.  yd. 
Area  of  cross  section  of  pipe  =  (V-  x  {  x  |)  sq,  in. 

I.'i4  . 

:.  length  of  pipe  filled  with  water  =  ^  1 56  x  1 20  x  A  -^     '  'H-  \  vd 

V  "      144  x9r' 

-•.  time  required  =(li^'^^^?«^xlil^Ox       ^-    Ur 
V  36  154         ^1760/ 


87. 
88. 


36 
-^  of  sales  =  $350. 

Volume  =  (240  x  300  x  To,  .  ,.  cm. 
1  cu.  cm.  of  water  =  1  gram.; 
.•.  1    "      "    "  alcohol- J      " 
■.  number  of  kilograms  of  alcohol  =  240  x  300  x  76  x  |  x  j^'^^. 

89.  24.25  francs  =  £l  =  8 V  x  -^^. 

100  • 

90.  Area  of  triangle  =  v  70  x  35  x  28  x  7  sq.  ft., 

=  (490  \^2  x  i>.2899683)  .sq.  dm.; 
.•.   volume  of  wAter  =  (490  sf2  x  9.2899683  x  j'^)  cu.  dm., 
and  1  cu.  dm  =  11. 

92.  (25  X  120)  sq.  ft.  sell  for  f(15  x  25). 

93.  Rate  of  train  pt  i  hour  =  (i-^/^a  x  -\*i)  m. 


=  (^yV^  X  Y-  X ?—  \  yd. 

V  .914383/  ' 


95.  1  man  would  do  whole  work  in  (9  x  24  x  J  x  20)  hr  ; 

.*.  12  men  would  do  3  work  in  (9  x  24  x  |  x  20  x  |  x  ^3  '<  ^^„)  da. 

96.  C  runs  95  yd.  while  B  runs  100  yd.; 

:.   C    "I8OJ"       "      fi    "    ('4'>-xl«)ft.,  orl90yd.; 
.*.  A  will  run  200  yd.  while  B  run-;  190  yd. 


les 


SOLUTIONS 
|90  yield  income  of  $4. 


44- 


102. 


103. 


100       " 

110       "  "       «      6. 

100       "  "        A      4j«j^, 

6%  stock  at  110  is  better  investment 

See  hint  to  question  number  64. 

Income  =  $(6l  xiifiiix-J^) +^(6j  xiififflx -1_\ 

104,    Let  ^'s  investment  be  $4  and  B'a  $5, 
then  A  has  $4  for  6  mo.  +  J  of  «4  for  6  mo.  =  038|  for  I  ma 
B    "    $5   "  6    "    +jJoff5    "6    "    =$42     "    1    " 

.-.  A'a  share  of  gain  is  ^J^  of  $4060. 

Volume  =  (20  x  20  x  4)  cu,  dm, ; 
.".  vessel  will  contain  1600  1.  of  water. 

Selling  price  =  87 J%  of  $4720. 
Amount  realized  =  iV^  of  J  of  $4720, 
and  cost  price  =  $4720. 

110.  Since  the  straight  line  which  joins  the  middle  points  of 
two  sides  of  a  triangle  is  parallel  to  the 
third  side  and  equal  to  half  of  it; 

.■.  the  radius  of  the  upper  end  of  the 
frustum  will  be  2  in. 

Volume={(-Vx  2"  +  V-  x  4«  + 
n/V- X a-'xVx4') X f  X  J}  cu,  in. 
Since  AB-=10  and  BC=4, 

,-.  AC=N^n«;    .-.  CD=JvTr8. 
Then  area  =  (V  x  {  +  V  x  J)  x  J  x 

iv/ll6  +  V-x2'^+V-x4'0sq.  in. 


108. 


109. 


SOLUTIONS 
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111.  Cost  price  of  stock  =  82i;  selling  price  =  81 ». 

Loss  =  f  1  per  share  of  $100. 
Half-yearly  income  is  $3; 

.".      $2  is  net  increase  of  capital  from  1  share  of  f  100. 
«250     '-  «  "  "     125  shares  of  $100. 

Amount  invested  =  f(82i  x  125). 

112.  10  boys  and  6  girls  finish  the  work  in  2  da. 

do(-10-    ■       6 
\12x2i 


10 


6 


-  + 
: 25     18  X 


'2!}) 


X2, 


or  Vs  of  work  in  2  da.; 
.'.  all  working  together  do  ?f  of  the  work;  and  do  ^\  in  1  da.; 
.*.  time  =  (?g  -h  i^V)  +  2,  or  9f  da. 

113.  Interest  on  mortgage  =  $90. 
Insurance  premium    =$33.75. 

Taxes  =  $72; 
.'.  net  income  from  rent  =  $344.25; 
.'.    net  income  from  salarj^  =  $1788.80; 
.'.    not  income  from  taxable  part  of  salary  =  $1388.80, 
x'o'tfV  of  taxable  part  of  salary  =  $1388.80. 

114.  If  whole  sum  were  loaned  at  6%  the  interest  would  be  $60; 
•  .'.  ^%  less  on  one  portion  realizes  $2.10  less  interest; 

.*.   h%  of  sum  loaned  at  5i%  =  $2.10; 
.".  sum  loaned  at  51%  =  $420. 

115.  2%  on  2  of  the  risk  =  1 }%  on  the  whole  risk ; 

.".  premium  received  exceeded  premium  paid  by  15^%; 
1 2ff%  of  the  risk  =  $42. 

116.  Length  of  .shadow  :  length  of  pole  :  .*  4  :  3; 

.".  a  pole  48i  ft.  long  casts  a  shado.v  (48j  x  J)  ft.  long. 

1 1 7.  Income  from  $4000  of  3  J  %  stock  =  $  1 40 ; 
.'.        "  "     4%.st<x-k  =$150; 

.".  number  of  shares  of  4%  t<tock  =  iJii. 
ij"-  shares  cost  ${(801  -  })  x  -1 },  or  $3200, 
1  share  costs  $(^V"  x  rU),  or  $85 J; 
.'.  market  .value  of  4%  stock  =$(85^  -  J). 


170 


SOLUTIONS 


118.  3%  of  commission  =  $10.80,  whence  commission  »f3S0. 
3  +  3 
— —  of  amount  of  sales  =  $360. 

103 

t'A   "        "       "      "    =$(^4  xV-)=amount  invested. 

120.  The  square  on  the  diagonal  =  twice  area  of  the  courtyard. 

121.  See  solution  of  number  114. 

122.  22^%  of  valu€^  of  unbroken  bottles  =  $499.20. 

126.  One  side  of  the  square  field  =  ^77841  yd.; 

.•.  length  of  walk  =•  (279  x  4  +  4  x  4)  yd. 

126.  The  water  flows  12  mi.  per  hour; 

.'.  6  mi.  of  pipe  will  be  emptied  in  half  an  hour; 
.'.  volume  of  water  emptied  into  reservoir 

.*.  surface  of  reservoir  is  raised 


{■ 


^  X  f  X  ^  X  iJt  X  J  X  «i^60^^2j^j  ^  g^^j  y^ 


127. 


15  gal.  at  62c.  =  $7.80. 
13    "    at  40c.  =$5.20; 
.*,   he  sells  mixture  for  $18. 
At  60c.  a  gallon  he  must  sell  30  gal.    He  adds  2  gal.  of  water. 

128.       The  first  7  questions  receive  25  marks  each; 
.'.  75  marks  are  to  be  divided  among  the  last  three; 

.'.  question  number  8  receives  ,^-r^ (or  j%)  of  7.5  marks. 

/  "I"  O  T  t  J 

132.  /4  of  longer  part=}f  of  shorter,  whence  longer  =  .$  of 
shorter. 

Hence,  longer  +  shorter  =!;  shorter  =  120  ft.. 

134.  Interest  on  $350  for  5^  yr.  =  $1 1 .5.60. 

"         "$100"1     "   =$(>'-;^xAxm)=$6; 
.'.  rate  is  6%. 


136. 


SOLUTIONS 

2i%  of  i  of  value  of  wheat  =  188. 14. 

Value  of  wheat =f  (88.14  x  ^  x  j). 


171 


137.  10000  lb.  pork  at  Sjc.  =$850. 

Commission  +  freight  =  3i%  of  $850 +  $1 9.55  =  f  49.30; 
.-.  amount  of  lumber  purchased  =  (800.70  x  ^8$  x  ^V)  thousand  ft. 

140.  See  table  of  linear  measurement,  page  74. 

1 42.  Volume  of  ice  =  (A-V-fi  x  f  x  ,»j)  cu.  ft. ; 

.•.  volume  of  water  =  (^*y-£  x  f  x  /,  x  |?)  cu.  ft. 

145.  See  section  111,  page  298. 

146.  This  is  simply  finding  the  hypothenuse  of  a  right-angled 
tnangle  whose  sides  containing  the  right  angle  are  7  ft.  and  24  ft. 

147.  Interest  on  $150  for  3  mo.  =  interest  on  $450  for  1  mo. 

=       "       "  $90     "    5  mo. 

148.  Amount  received  from  bank  =  $3000  less  5%  of  $3000 
Interest  on  $2850  for  1  yr.  at  .5^%  =  $156.75. 

149.  60  shares  at  $97  cost  $5820. 

42      "       "  $102^  realize  $4305. 
18      "        «  $99i         "      $1788. 

151.  Capital  at  end  of  first    year  =  140%  of  $4000. 

"     "     "   second    "    =  85^  %  of  $5600. 
"        "     "     "   third      "    =133^%  of  $4800; 
.".  average  annual  gain  =  $*-«,«-,  or  $800. 

152.  There  are  13500  oz.  of  mercury  in  1  ou.  ft. 

"       "    2000X16OZ.       "        "  2O0OJil6        . 

13500         ■      ' 

.-.  number  of  gallons  =  ^^~***  '^i?  x  i-V*  x  —  '     - 

13600  277.274 

153.  Original  volume  =1^  or  1. 

Increased       "       =({lf  or  ^U  mice  8)^%  =  ^; 
:.  increase  in        "       =t*7Vh  or  27.14%. 


'1 


I  I 
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iC4.  Note  is  due  June  23rd. 

Number  of  days  from  March  20  to  June  23  =  95. 
•  (1  X  riff  X  ^/y)  is  discount  on  $\. 


X-' 


»r 


11.40\ 
1     /• 


911.40  is  discount  on  9(  1  x  ^s. 

167.  See  example  71,  page  18. 

168.  6000  francs  =  £  ^220  =j/ 40  x|i  9  x.«500\ 

25.60     ^\^     -^^     25.60/* 

169.  B  gets  10%  on  $3000  and  A  gets  a  salary  of  flOOO. 
A  gets  i  of  balance  of  profits  =  i  of  9(7460  -  1300); 
.'.  in  all  A  gets  91000  +  93080; 

.".  he  may  withdraw  94080-9750=93330. 

160.  In  3J  min.  A,  B  and  C  together  fill  (jV  +  A  +  jV)  x  Sj, 
or  hU; 

.-.  B  must  fill  JH; 

.".  time  required  is  J^J  of  10  min. 

161.  427  florins  =  (2.6  x  427)  francs 

2.6  X  427        , , 

= roubles. 

4 

162.  8  hr.  69  min.  52  sec.  =  8  x  16°  +  59  x  J°  +  62  x  {' 

=  134"  58'; 
.*.  Rome  is  134°  58'  east  of  San  Francisco; 
.•.  longitude  of  Rome  is  12°  27'  east  of  prime  meridian. 
165.  Let  T  =  time,  11  =  rate,  I  =  interest,  P=  principal. 


T  X  R 

Then  =  interest  when  P  =  9l, 

100  ' 


P=9 


166. 


In  Ij^  min.  the  hare  runs  352  yd.; 
.'.  the  hound  has  to  gain  (352  +  40)  yd. 
He  gains  LI?^  yj.  j^  60  min. 
"        "         392         "     "  8J?  "  ; 
.  the  hare  runs^ --^liM)  x  J  J  +352)  yd. 


1  xiooxl 
TxR     • 
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167.  Discount  on  $1  for  63  dy.  at  6%  =  $1  x  ^Sff  x  sVr = f  jf  Bw; 
•'•  ^ilesSS^  is  proceetls  when  face  of  note  is  f  1. 

168.  An  increase  in  selling  price  of  35c.  per  bushel  increases 
receipts  by  8287, 

Or,  the  whole  quantity  at  35c.  a  bushel  =  $287; 
.".  number  of  bushels  =  !^//"i. 

169.  J  of  A'h  vote=  §  of  B'a  vote. 

.-.  ^'svote  +  J5's    "    =*«  "  /i's    "    =735; 
.•.  A  gets  J^  of  total  vote  and  B  gets  J|. 

172.  By  drawing  the  figure  it  will  be  seen  that  the  field  con- 
sists of  a  rectangle  and  a  right-angled  triangle. 


173.  Triangles  ADC  and  BDC  may  be 
proven  equal  (Euc.  1,  4);  also  triangles 
ADD  and  BDC; 

.•.  triangle  BDC  is  J  of  the  triangle 
ABC. 


174. 


B  30  C 

t(9U  +  J)buys    1  .share    of  $100. 
$8063  "     88  shares  "  $100. 

Net  income  =  $3  J  x  88  x  tVj't. 

175.  1  man  digs  (33f  x  2|  x  23)  cu.  yd.  in  (94i  x  10  x  12)  hr. 
1     "       "     (23ix2ixl,;)   "      "     " 

(94^xlOxl2x?^f^ilUr. 
\  33jx2|x2§/ 

217  men  dig  (23j  x  2j  x  l§)  cu.  yd.  in  11  da.  of 

176.  Sum  received  for  the  goods  =  {„%  of  cost. 

Ti^  of  cost  +  $600  =\U  "    " 
.'.  cost  =  $5000. 
Hence  |gj  of  original  cost  =  $5000, 
and      "  "    =$4000. 


174 
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179.  Semi-annual  income  from  Bank  of  Montreal  stock 

=  $500. 
Dominion  Bank  stock 
_.185xU)0 


108 


xj. 


180.  When  number   is    increased  20%  it  becomes   120%  of 
number. 

This  amount  increased  16|%  becomes  116|%  of  120%  of  number 

=  280; 
.'.  140%  of  number  =  280. 


Ml. 


182. 


183. 


Let  dimensions  be  4x,  ar  and  2x  ft. 
Then  24a^=3000. 
Whence  x=5. 

9%  of  capital  ~  $22600. 
10%"        "     =$25000; 
.".  incomes  are  j*^  of  $26000,  etc. 


He  sells  ^  of  $750  worth  for  96%  of  $250,  or  $240- 
.     hemu«tsell$500      "       ««    $(780  -  240X  or  $540,' 
At  old  selling  price  he  would  sell  $500  for  96%  of  $500,  or  $480; 
.'.  he  increases  selling  price  $60  in  $480,  or  12i%. 
184.  1  man  digs  (72  x  18  x  12)  cu.  yd.  in  (8  x  16  x  36)  hr. 

1  man  digs  (64  x  27  x  18)  cu.  yd.  in  fs  x  16  x  36x  ^iil^TM^X,     . 
,         ,  V  72x18x12/      ' 

. .  number  of  men  required  to  dig  it  in  24  da,  of  8  hr.  each 

=  8  X  16  X  36  X  ^iii^ms  X  _JL 


72x18x12     8x24* 
186.  See  page  72  of  text. 

186,  Difference  in  longitude  =  193°  32'. 

"time         =  1 93  X  4  lain.  +  32  X  4  sec. 
=  12  hr.  64  niin.  8  sec. 
Washington  time  is  slower  than  Pekin  time. 

187.  See  hint  on  solution  of  number  69. 


■  i 
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190.  6%  for  4  yr.  and  8  mo.  =  28%  for  1  yr, 

28%  of  money  =  |497.    Total  amount =$1776 

••.  ^'8  =  1  C'a; 
•••  ^'8  =  foff,or|JC"8; 
. .  A  B  +  Ba  +  Cs  8hares  =  (|X  +  |  +  l)  timea  C's  share. 
ih  times  Ca  share  =  91 775. 

191.  House  is  insured  for  f  of  f  665,  or  f  380. 

Owner  wishes  to  recover  f  of  premium.     |  of  6%  =  5%  • 
.-.  196  of  value  of  house  is  secured  by  «100  of  insura'nce. 

192.  A  invests  $5  for  4  mo.  +  J  of  95  for  8  mo.  =  $40  for  1  mo 
^        •       98    "    4  "    +^  •'   98    "    8    "    =953^'  1    "' 

193.  Amount  of  sales  =  9(6.37*  x  800). 

Amount  of  commission  =  9/6.37^x800x ?^ ] 

^  102/' 

194.  Premium  paid  first  company  =  5^  of  J  of  f-  of  910000. 

'^    second       «        =^(7  of  i  off  of  910000. 
*^'«*        "        =Tilff  of  tV  off  of  910000. 
196   Area  of  hexagonal  base  =  sum  of  areas  of  6  equilateral 

=  6v'l.2x.4x.4x.4  sq.  m. 
=  1.66iJ72  sq.  m. ; 
.-.   volume  of  water  required  =  3.32.-i44  cu.  m.  =  3325440 cu.  cm. 

=  3325440  grams  =  3325.44  kg. 


197. 


Number  of  strips  =  ?  ^  ^  A-^  =  8 
27 

83 


Number  of  yards  of  carpet  =  — . 

1.50 
83 


Number  of  yards  of  carpet  per  strip  = 


_  «s. 


8x  I. .50 
waste  per  strip  =  (|§  -  .y-)  yd 
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200.  After  spending  j  of  money  -  $10,  he  has  left  |  of  money 
'     •      .'.  f  of  money  +  9lO=Tvof  money+ |15. 

201.  The  area  of  the  walk  is  the  difference  in  area  of  two  circles 
whose  radii  are  90  ft.  and  U.'J  ft.  respectively. 

203.  B  invests  $4000  for  7  mo.  +  flOOOO  for  5  mo.,  or  $78000 
for  1  mo. 

17800  is  income  from  178000  invested  for  1  mo. 
$5800  "       "  "      $f)8000         "         "    1    " 

A  invested  $6000  for  8  mo.  +  a  certain  sum  for  7  rao., 
or  $68000  for  1  mo.; 

,".  a  certain  sum  invested  7  mo.  =  $28000  invested  for  1  mo.; 
.".  A  had  $4000  during  7  mo.     He  withdrew  $2000. 

804.  11620  marcs  banco =(2 J  x  11520)  francs 

=  (-V-xi4^xJ?g)  dollars. 

206.  Selling  price  of  \  of  goods  =  \U   of  \  of  cost,  or  f  of  cost. 


"f     " 


<i     4     ({ 


100 


I " 


t>     7     it       ic 


_    90       n    4     ««       It       II     a     ti 
—  ISff        TS  ft 


206. 


.'.  selling  price  =  ( f  +  /s  +  ,^5)  of  cost  =  $1 245. 

Amount  of  note  =  $(^p  +  sp  x  ^^-^  x  ^^^)  =  $22\.1Q. 
Proceeds -=$221.76  -$(221.76  x  .07  x  £^^). 

207.  Amount  of  sales  exceeds  amount  invested  by  amount  of 
total  commission; 

.'.  5%  of  total  commission  =  ?69. 50. 
^^j;  of  value  of  flour  =  $1390. 

208.  Commission  on  $240  -=  $6. 

209.  See  solution  for  number  145,  page  106. 

210.  1.65%  of  taxable  income  =  $33. 

212.  .  £1=$%"^. 

Increase  over  old  par  =  fPgffif- W  =  ^iaJ; 
.•.  quotation  for  sterling  exchange  =  j^^  x  j''^  x  i§fi%  =  9^%. 
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214.        1  man  does  whole  work  in  (9  x  15  x  10  x  J)  hr. 


12  men  do  |  of 


"      "   9x  I5x  10x6x2 


da. 


Jll  Th«  "^ua-  on  .he  di^nal  l,  «„  .he  a..^  L  .ha  «ive„ 
"■'^=-^.     Find  2irr. 

218.  First  lot  cost  100°/  of  cost  and  sold  for  70%  of  cost 
^^Second  lot  cost  40%  of  cost  of  fir.st  and  soldL  60%  of  cost 

cosVo^'fiT  '"''  "^*  '''^  ""'  ^"'  ^^  ''''  -'^  -Id  ^-  130%  of 

219.  Amount  of  debt  at  end  of  first  year  =  «l 57.50 -«250O 

6x48  =«1 3250,  etc. 

^~^K^  '^  discount  on  «I00. 


365 


221. 


Cost  of  beef =(6?  x  252  +  17^)  c. 
252  lb.  at  7]c.  would  C(..st  ^18  27- 
.-.  number  of  pounds  in  fore-quarter  =  (18.27  -16. 24) -(7^-5^). 
222.  Total  cost  =  cost  of  (400  +  i-V^)  lb.  of  tea. 

Total  tales  =  value  of  /i2521i  +  ifl  o o  ^  4  \  ,k     t. 

\      3      ^    «~^5  J  lb.  of  tea; 

.•.  value  of  80  lb.  of  tea  =  $60. 

Breadth  of  river  =  n/gs^T^T 


223. 
225. 


3Kg.  =  3000g.  =  ^cu.cm. 

8.85 

Length  of  wiro=  /^QOO  ^ i^  _  \ 

V  8.85     .0314159/ 

'rio  f  4  1 ""'''  "'  '''  '""''"« ^-^  •^^^^^^d  by  8100  insurance. 


<<        11 


8(i?^x    2,y-''S5()x4\  . 

^\   ^    ^r!>.'X — ^ I  insurance. 
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227.  Volume  nt  reservoir  =  (4  x  fi  Vl  2o  x  40  x  40  x  4f •)  m.  m. 
Length  of  pipe  to  bold  this  volume  =  ( t  x  6  Vl20  x  40  x  40  x  40 

■f  .03141.i9)m. 
And  this  represents  distance  water  travels  in  12  hr. 


230. 


231. 


237. 


241. 


Discount  for    63  da.  =  8 1 1  M. 
"  "   365   "   =*«;j.70. 


9  + number 


I. 


17  +  nmnl>er 
27  +  3  times  the  number— 34  + twice  the  number. 


91  amounts  to  $i^?^^l^  in  3  yr. 
340 


•1 


"  "    ^1.1910016  in  1  yr. 

11  -nuntber^a. 
23  -  number 
65  -  5  x  number  =  46  -  2  x  number. 


•■  ^f"«™- 


243.  83J% of82448  worth ofgood8sellforl06i%of  82448  worth. 

«]00        "        "       " 
246.  See  solution  237. 

248.  A'a  share  =  3  times  /?'s  share;  C's  share  =  f  of  ^'s  share. 

249.  I^t  .'•  =  amount  of  silver  added, 

then  W'ff  (l+x)  =  YV+a:. 

251.  Interest  on  8100  for  73  da.  at  7%  =  01.40; 
.'.  interest  on  098.60  for  73  da.  =  01.40. 

"0100      "     1  yr.  =  0/l^xiV¥x^LO9_\ 
\    1        ^^     98.60/ 

112i 

255.  Surface  area  =  |  §§  x  -  ^  -  off.  )rnier  area. 

Since  the  cubic  contents  of  the  solid  have  not  been  changed, 

.*.  the  thickness  is  now — -  of  the  former  thickness. 

I:i0xll2^ 
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M6.  Draw  AE  parallel  to  BC.    Then  AE  =  16  rd.  and  DE  = 
1 2  fd.    Hence  V A D-'  -  A H^  +  v^AE* 


j:^-AH»=  12; 
or  ^/l¥^rXW+ sfi^^-jiH2^i2, 

and  AH- 11.709. 


Ma 


2500  lb.  at  e^c.  cost  $156.25. 
Selling  price.  (55!^%  Vx„8).. 
Gain  due  to  defective  scales  ^  J_  of  ii^ui  x3^x  lii]  c. 

2  / 


275.  Suppose  deposit  in  1902=^9100, 
then  "       »  1901=^90,  ' 

•«»<1  "        "  1903  =  $125; 


•lao 


"       "  1904  =  «(jof(100  +  90  +  126)xl^^) 

=  «122.50. 
The  total  deposits  are  J437.50  for  every  $90  deposited  in  1901. 

276.  Length  of  edge  =  "^6*  +  8»  +  l0^  cm. 

278.  (h  of  f  +  J  of  ^)  of  cost  of  goods  =  (J  of  |  +  i  of  f)  of  cost 

+  878. 

279.  Number  of  yards  of  cari>et  =  $57.60+$l.20; 

..  aiea  of  room  =  (V-  x^x^)  sq.  ft. 
=  252  sq.ft. 
Area  of  room  9  ft.  by  7  ft.  =  63  sq.  ft. 

=  iof  252  8q.  ft.; 
.'.  room  is  18  ft.  long  and  14  ft.  wide. 
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282.       ^'8  gain  =  $360  per  ino.,  ^'s  $450  and  C'a  $255; 
.-.  ^'8  capital  =^V5  of  «^^^. 

285.      Intere8t  at  6%  for  63  da.  =  jlJSn  of  face  of  note; 
.MSJgS  of  face  of  note  =  «750. 

Face  of  note  =  $7  57.85. 
ISISS  of  face  of  second  note  =  $507.85. 

291.  Each  man  walks  (3  x  1760  +  44  +  249)  yd.  in  56i  min. 

293.  Suppose  1  share  of  $100  of  stock  in  A  is  sold  and  in- 
vested in  B. 

The  income  will  be  $(-V-  x  rU  x  -J-)- 

Then  $4i-$(y^Xy4„  x  ^2')  i»  change  in  income  resulting 
from  transfer  of  1  share  of  A  to  B. 

296.  Slant  height  of  cone=  V  3  x  I  ft. 

=  2  ft. 
Surface  of  cone  =  (^  of  V-  x  t  +  V)  sq-  ft. ; 
.*.  surface  of  sphere  =  v  ^1-  ^^• 
4  Tr*  =  V-,  whence  radius  of  sphere  may  be  found. 

298.  Deposit  Dec.  31,  1890,  amounts  to  ${350  (1.04)*} 

"     31,1891,         "         "  ${350  (1.04)='},  etc.; 
.•.  total  amount  at  credit  on  January  Ist,  1895, 

=  $[350{(1.04)*  +  (1.04)='  +  (1.04)'^  +  (1.04)+l}]. 

299.  10000 guilders  =  £^ ^  in  London 

45 

^J*o^V^^]m^^\  in  Montreal. 
\  ^        100  45        / 

But  broker  charges  1]%  for  transmission  from  London; 


.•.  merchant  would  receive  $(  *o"  x|ffi 


^ 10000  X  4  ^ 
45 


3  n  s  \ 

in<\  I. 
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300.  Account  sales  of  1000  sheep  received  from  A,  October  1st, 
to  be  sold  on  commission. 


Oct. 


Oct. 


Sales. 

250  head  at  $5.25    

525      "     "  $6.00    

5      "    killed  by  accident. 
220      "     at  $5.00 

Charges. 

Freight— 1000  head  at  17Ac. 
Feed  and  yard — 250  head  at 

2jc.  for  2  da 

Feed  and  yard — 530  head  at 

2ic.  for  3  da 

Feed  and  yard — 220  head  at 

2]c.  for  5  da. 

Commission— 10%  of  $815.72 
Balance  remitted 


11 

35 

24 
81 

52:u 

5562 


00 


25 


75 
57 
15 


50 


302.  See  solution  of  No.  1!>:J. 

308.  Volume  of  water  =  (462  x  8  x  30)  cu.  in. 

Surface  area  of  cistern  =  (--,-- x -*/)  s<i.  ft.; 

.'.  surface  of  water  is  lowered 


( 


1312 
3150 

1100 


50 
00 

00 


556: 


50 


462  X  8  X  30      7       ^ 


h)  in. 


310.  Square  on  diagonal  =  twice  area  of  square  =  55  ac 

Diagonal  =  ^55  x  4840  yd. 

311.  3^%  per  annum  =  2§%  for  9  mo.,  etc.; 
.-.  2f%  of  ^'s  share  =  2}^%  of  ^'s  share 

=  3§%      «  C's     " 

321 .  Height  water  will  rise  =  ^^'  ^  ^^  ft. 
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336. 


91  in  1  year  amounts  to 


f 


'980.0344 


800 


337.  See  solution  of  No.  145,  page  106 
340. 


Mean  breadth  =  2  ft.  .5  in.  +  2  ft.  7  in.  ^  ^  ^_  ^  j„_ 


2 

Mean  thickness  =  ii*^-5in^±^ik«in.  ^  ^  ^^^  .^ 

2 
Volume  =  (-V^  X  f  X  Jl)  cu.  ft. 

twice  the  area  of  curve<l  surface 


341.     Slant  height 
343. 


circumference  of  race 


Volume =(V^  X  V-  x  f )  cu.  ft. 

=  (121  X  28.315312)  cu.  dcm. 
and  1  cu.  dcm.  =  11. 


347.  H  of  123.274  gr.  of  pure  gold  are  worth  $4.8665. 
y'ff  of  6.45161  X  15.43235  gr.  of  pure  gold  are  worth 
12  ..9x6.45161  X  15.43235  \ 


$(  4.8665  X 


11x123.274 


10 


348. 


6%  per  annum  =  1^%  for  3  mo.; 
.'.  116^%  of  cost  =  97i%  of  $1600. 


349.  $500  in  3  yr.  amounts  to  $595,508 
$1       "  1  " 


"  1  "  "         "    »P^^''^"^  =  -»^$1. 191016. 

\     500 

350.  16  cows  +  120  sheep  cost  $465. 

(1^x16)   "     +(18^x120)  sheep  cost  $496.60. 
Eliminate  as  in  an  equation  of  two  unknowns. 

361.  If  the  whole  amount  was  invested  in  the  4  per  s,  the 
income  =  $(^\''-^XyVx|)=$-5T^,  or  $Vf  less  than  th  actual 
income. 

$102 J  earns  $5;   .'.  $84  earns  -22-  of  $5,  or  $4xV 

LUx'2 


V 


*l'- 
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$j*r  is  the  gain  in  income  by  investing  $84  in  the  5  per  cents. 


100    « 
■2T- 


r-  X  -T-  X  -. 


100 


3T 


), 


or  $4100  in  the  5  jwr  cents. 


352.  A  and  ^  receive  8960  +  ^1370. 
A  and  5  pay  out  $470 +  $3.30;  .".  they  divide  $1530; 
.•.  A  gets  \\  of  $1530  and  already  has  $960  -  $470. 

353.  7%  per  annum  is  lj%  for  3  mo. 
$98^  is  realized  when  the  amount  of  the  note  is  $100. 

354. 

Volume  =  (27  x  1728  x  2)  cu.  in. 
Side  =  (3xl2x-^2)in. 
AB-  =  2BD^  =  2BC-. 
AO''  =  AB^+BC^  =  3Be'. 
AC  =  (N/3xBC)in. 

-  (  ^3  X  36  X  ^2)  in. 

357.  $128  invested  in  bank  stock  earns  $8  less  the  income  tax. 
Suppose  $100  invested  in  city  property. 
Repairs,  etc.,  cost  ^2;  taxes  18^  mills  on  $90  or  $1.66^; 
.'.  the  net  income  is  $6.33|  on  an  investment  of  $100. 
The  net  income  is  $78.56  on  an  investment  of 

«/100v     -00    V  7«S«\ 

Investments  are  in  proiwrtion  of  $128  in  bank  stock  to  $^ijit^ 
in  city  property. 

359.     Income  from  the  7%  stock  is  $([  x  VtV)- 

"       "    6%     "      "  $(lxYf!Px^); 
.".  amount  invested  in  6%     "      "  $(  J  x  YA"  x  I  x  i  x  i?*). 

361.     Area  of  surface  is  now  ^^^  x  fi^  or  |§g^  of  former  area; 
.'.  thickness  will  be  \%"%  of  the  former  thickness; 
.'.  the  thickness  is  diminished  by  Y-jj"/y  "     "         "  " 


* 
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362.  Mortgage  of  J800000    at  5%  costs  ^^40000  per  annum. 
Shares  "  J1200000  "  4%      "     848000   "         " 
,'.  the  company  requires  to  earn  $88000  over  expenses; 
.".  45%  of  ear'  inga  per  year  =  $88000. 

36a     299  times  (76  men  +  59  boys)  would  do  in  1  da.  what  76 
men  and  59  Vioys  do  in  299  da. 

557  times  (40  men  +  33  boys)  would  do  in  1  da.  what  40  men 
and  33  boys  do  in  557  da. ; 

.'.  299  (76  men  +  59  boys)  =  557  (40  men  +  33  boys). 
Whence  740  boys  do  as  much  as  444  men. 

ir^       t(  (I  ((         i<  q       <> 

364.  He  sells  1   share  of  $100  of  3  per  cents  at  94^  and 
re-investa  in  8j  per  cents. 


Income  is  $(^  of  8i), 


or$-^ 


rtais. 


.'.  he  gains  $(-Vjnr  -  3).  or  %%\%  by  transferring  I  share  of 
3  per  cents. 

He  gains  $57  by  transferring  (-"  x  |?S)  shares  of  $100  each. 

366.  When  A  and  B  begin  partnership,  A  invests  $20000  for 
3  yr.,  which  is  equal  to  an  investment  of  $60000  for  1  yr. 

B  is  to  get  ha.i  the  profits;    .'.  he  is  treated  as  if  he  had 
$60000  invested  for  1  yr. 

In  addition  A  puts  in  $16000  more  for  the  last  two  years; 
this  is  equivalent  to  $32000  for  1  yr. ; 

.'.  $192000  invested  for  1  yr.  earns  $28500. 

367.  Area  of  whole  surface  is  area  of  base  +  area  of  the  four 
equilateral  triangular  faces.     Side  of  triangle  is  12.  in. 

368.  If  3  more  men  were  employed  there  would  be  twice  as 
many  men  as  women. 

3  men  would  earn  $33.30  per  week. 
The  weekly  wage  would  then  be  $662.40  and  2  men  and  1 
woman  would  earn  $28.80  per  week; 

.".  there  would  be  -WW"  -vomen,  or  23  women. 
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372.  Sells  i  at  36^  in.  per  yard; 

.-.  he  sells  (^'V-  x  Y  x  ^'j)  yd.,  or  2556  yd. 
Sells  i  at  35i  in.  per  yard;  sells  (^V^  ^  Y  x  ^j),  or  2628  yd. 
Altogether  he  sells  5184  yd.  at  25%  advance; 
.'.  he  realizes  price  of  (^V-  x  toa)  yd.,  or  6480  yd.; 
.'.  he  gains  the  price  of  6480  -  5183,  or  1297  yd. ; 
.'.  1297  yd.  cost  J2594. 

374.  Cost  price  of  first    farm  =  I  selling  price. 
"     "  second   "    -  J      " 
.'.  cost  price  of  the  t wo  =  ( J  +  g)  selling  price  of  one  farm. 

—  a  1  "  <i       ((      ((         it 

-■'21 

.".  lo8S  =  ^^f  selling  price  of  one  farm  =  $250. 
Selling  price  of  one  farm  =  $6000. 

376.  He  realized  the  price  of  1  >00  felt  hats  on  the  whole  sale. 
He  should  have  realized  the  i-rice  of  1680  hats; 
.',  he  lost  the  price  of  180  hats  when  the  price  was  reduced 
from  140%  to  90%. 

50%  of  the  price  of  one  hat  is  lost  on  each  by  the  reduction; 
.*,  price  of  180  hats  is  lost  on  the  sale  of  360  hats  below  cost. 

379.  1  share  costs  108§  + 1  =  108^. 

1  share  realizes  110f-i=110^; 
.'.  on  1  share  he  increases  his  capital  by  the  dividend  +$2, 
or  $5.25. 

1325.50  is  increase  from  62  shares  of  $100  each. 


380, 


He 


1400  t.  at  $5.15  cost  $7210. 
1400  t.  sold  for  $8596.53}-^. 
He  realized  $(f^^  x  I)  by  selling  1  t. 

realized  $8596.53|.\  by  selling  /8596.53|^-r'^^^''' ^  "\  t. 

^  ^       100x6/ 

But  in  actual  weight  he  sold  1400  t.; 

.-.  (8596.53^^—--")  t.  weigh  2000  x  1400  lb. 
\  100  X  6/ 

,.         .,      /2()00xl400  ...  515x7\„ 

1  t.  weighs  ^  -^-^-  -  X  „!,,,  X  -^--^  j  lb. 
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381.  (1.2)*  times  capital -$500{(1.2)'+(1.2)''+(1.2)  +  1} 

=  $18052, 
whence  2.0736  times  capital  =  $20736. 

382.  Amount  received  from  sale  of  silk  exceeds  amount  invested 
in  flour  by  $340; 

.*.  commission  on  $340  sales  is  $8.50. 
"  "  $100     "     "  $2.50. 


383. 


8000  m.  =  26400  ft.,  or  10  m.  =  33  ft; 
1000  cu.  m.  =  35937  cu.  ft. 
1000000  kg.  =  (^MF  X  ^i^)  lb. 


384.  He  sold  64  lb.  at  58ic.,  realizing  $37.44. 

Cost  price  =  f  of  $37.44  =  $31.20. 
28  lbs.  at  20c.  =$5.60; 
.'.  if  both  qualities  had  cost  the  same,  64  lb.  would  cost  $25.60. 

385.  Volume  of  cube  =  ( ^^^i  x  -^^  x  ^V  x  ^^V^"^ )  cu.  in. 

Side  r.f  cube=  />/--/ x^^x ^V x  ^^i^^\  in. 

386.  A  does  ^  the  work  in  12  hr.;  .'.  B  would  do  ^  of  it  in 
18  hr.  and  C  in  ^^  hr. 

Then,  if  B  and  C  each  work  1  hr.  they  will  do  iV  +  T¥ff> 
or  yYj  of  the  balance; 

•'•  t'^  <^^  balance  is  done  'n  2  hr. 


387. 


Volume  of  brass  =  1728  cu.  in. 


Area  of  cross  section  of  wire  =  (  V  x  -  -,  i  »<!•  in.  = sq.  in: 

\  ^      44V  7  X  :J  X  44  ^ 

.'.  a  wire  (7  x  2  x  44)  in.  long  will  have  a  volume  of  1  cu.  in.; 

.*.  a  wire  (7  x  2  x  44  x  1728)  in.  long  will  have  a  volume  of  1  cu.  ft. 

388.  The  first  cost  |  of  the  second. 

He  sold  the  first  for  f  of  |  of  cost  of  second  and  the  second 
for  1*5  of  its  cost. 


•} 


f- 
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Total  co8t  =  1|  of  cost  of  second.     Total  selling  price  =  VV-  of 
cost  of  second; 

.'.  he  gained  /,>  of  cost  of  second  on  If  of  cost  of  second,  or  6%. 

389.  1095  lb.  is  the  weight  of  1  cu.  ft. 

1 


cu.  in. 


1  oz.  is  the  weight  of  ( l-V~  x ^ ) 

\  1095  X 16/ 

Surface  area  of  sheet  weighing  1  oz.  is  20  sq.  yd.; 
.*.  thickness  "      "  "        i  " 


is  l^^i^ 


1 


1  \  . 

— — — — — - )  m. ; 
9x20x144/ 


1095  X 16 
.*.  number  of  sheets  in  pile  1 1  in.  high  is 

3^1095x16x9x20x144 
2  1728 

391 .  y»5  of  mixture  =  9.4  1. ; 

.".   mixture  contains  (9.4  x  14)  1.  of  w^ine,  in  proportion  of 

i :  J :  J,  or  15 :  12 :  lo. 

392.  The  insurance  is  S  value +  8100. 

"    premium  "  ^Va  value +  ^3; 
.'.  the  loss  would  be  J  value -^100+  /nV  value +  $3, 
or  ^  value  -  $97. 

Hence,  ^§  J  of  value  -  $97  =  0508. 

395.  This  depends  on  the  well-known  fact  that  the  line  joining 
he  middle  points  of  the  sides  of  a  triangle  is  parallel  to  the  third 
side  and  ejpial  to  half  of  it ;  the  area  of  the  small  triangle  thus 
formed  is  one-fourth  that  of  the  main  traingle. 

397.  In  this  case  there  are  two  equilateral  triangles  making  up 
the  rhombus. 

399.  On  a  value  of  $99 J  the  premium  is  $5. 

"   "      "      "  $55U"         "         "  $(5x^=jx^^«-i). 

400.  $4800  in  8  mo.  earns  as  nmch  as  $38400  in  1  mo. 

A  gained  $1200  and  C  gained  $1800. 
$1200  is  gained  by  $38400  in  1  mo. 
$1800  "        "       "   $57fiOO  ««  1     " 


$1800  " 


$6000 


"    57000  mn 
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Let  X  =  J?'8  stock. 

Then  it  earns  as  much  as  1  Ox  in  I  mo.; 


of  8l200  +  $jr  =  $70(X). 


38400 

See  solution  of  No.  433. 


401.  See  solution  of  No.  63,  page  202. 

406.  Let  A  BCD  be  the  platform.  Through  A  draw  AE 
parallel  to  D  C  and  A  F  perpendicular  to  B  E.  The  triangle 
A  B  E  is  isosceles  and  A  F  is  (4  Vs)  ft.  in  length. 

408.  The  third  boat  gains  100  yd.  on  the  second  in  6  min. 
or  16f  yd.  p  -  minute. 

The  third  boat  gains  200  yd.  on  th  j  first  in  8  min.,  or  25  yd. 
per  minute; 

.*.  the  second  boat  gains  8^  yd.  per  minute  on  the  first  boat; 
.".    "       "         "        "     100  yd.  in  12  min.     "         "      " 

409.  The  income  tax  is  y\j,  leaving  a  residue  of  ^^. 
Rate  is  J,  leaving  |  of  the  residue,  or  |  of  ^s\ 
.'.  I  of  ^^  of  gross  product  of  estate  =  $1612. 


411. 


Rate  during  1st  quarter  =  30  mi.  per  hour. 
"      2nd      "       =35 


M 
(I 


<( 

tl 

({ 

(( 

(1 

(t 

(( 

u 

it 

3rd       "       =40 

4th       "       =40 

.'.  average  =  J- J^  mi.,  or  36^  mi 

412.     460  yd.  are  done  in  (100  x  30  x  9)  hr. 

'100  X. 30x9 


550 


((        «  t(  u      l\ 


450 


t) 


hr. 


Ths  men  work  10  hr.  a  day  for  20  da. ; 
.-.  he  wiU  require  (1002130219  X  550  ^__l_\^^^jgj.^^^ 
V         450  8       10x20/ 


He  must  add  65  men  to  his  staff. 

413.  L.  C.  M.  =  17x5929  =  17x49x121. 

Difference=  17  x  72,  and  121  -49  =  72; 
.".  numbers  are  17  x  49  and  17  x  121. 
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414.  5000  bu.  at  $1.20  =  96000. 

Coinnus»ion  =  $600 ; 
.'   he  invests  $5500  at  4%  coinmisa.'on; 
.'.  commission  for  selling  i.s  $280. 

415.  8  lb.  cost  $5;   .*.  1  lb.  casts  62^0. 

5  lb.   sell  for  $.3;   .*.  1  lb.  .sells  for  60c.; 
.'.  he  loses  2jc.  on  an  outlay  of  C2lc. 
Again,  3  lb.  sell  for  $2,  or  1  lb.  for  668c.; 
.".  he  gains  4ic.  on  an  outlay  of  62jc. 

418.  Area  of  walls  and  ceiling  of  first  room  is  1184  sq.  ft. 
Openings  =  94  .sq.  ft.,  leaving  1090  sq.  ft.  to  be  plastered. 
Second  room  has  70^  sq.  ft.  of  openings; 
.".  area  of  walls  and  ceiling  of  second  room  is  1160J  sq  ft. 
Let  ar  =  length  of  .second  room, 

then  area  of  walls  and  ceiling  =  (40x  +  jr)  sq.  ft.; 
.".  j;-'  +  40j;=1160],  whencer=  19^. 

420.  1  of  land  cost  $5000  and  sold  for  $7500. 

The  remainder  =  { 1  -  (i  4- 1)1  of  land  =  r'a  of  land  and  cost  $1000. 
"  "        sold  for  (iO%  of  cost,  or  $600. 

ie  total  amount  realized  was  14,")%  of  $10000; 
. .  the  amount  realized  from  the  f  at  $40  per  acre  was  $6400. 

421.  $300  at  1  %  for  2  yr.  earns  $6  interest; 

.*.  at  the  old  rate  the  amount  would  be  $405  -  $6  or  $39'' ; 
.'.  interest  on  $300  for  2  yr.  is  $39. 

423.  He  ha:»  to  pay  intere.st  on  the  original  cost  of  the  goods 
for  6  mo.  at  8%,  making  total  cost  $291.20. 

424.  He  pays  interest  $120,  insurance  $45,   and   taxes   $88, 
leaving  a  ni     revenue  of  $227  from  the  rent  of  house  ; 

.'.  he  has  $2282  left  from  income,  with  $500  exeiijpt; 
.',  "     "    $1   82    "       "    taxable  portion  of  income. 

Income  tax  is  10  mills  or  1%; 

.".  99%  of  taxable  portion  =  $1782. 

Taxable  portion  of  income  is  $1800. 
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425.  Life  insurance  preniiuniH  art'  {taid  in  advance. 

The  value  of  the  jtaynientH  for  premiums  at  the  end  of  the 
first  ten  years  would  be 

t[80{(1.06)">  +  (1.06)«  +  (l.oe)«+ +(1.0e)«+(l.06)}], 

or  $1117.73;  this  sum  in  10  yr.  at  8"/;-${lll7.73(1.08)">};. 

.'.  its  value  at  the  end  of  insurance  period  =  $2413.10. 

The  val'ie  of  the  payments  during  the  second  period  of  10  yr. 

U|[80((1.08)"'  +  (1.0S)''  + +(1.08>'  +  (1.08)}],  or  $1261.64; 

.'.  total  vuiiie  of  payments  would  be  $3664.74. 

426.  The  spectator  is  equidistant  from  the  marksmen  and  the 
target; 

.'.  the  report  of  the  gun  and  the  report  of  the  bullet  striking 
the  target  would  rei|uire  the  same  time  to  reach  him. 

But  the  reiwrt  of  the  bullet  striking  the  target  is  2|  sec.  later 
than  the  report  of  the  gun ; 

.'.  the  bullet  requires  2§  sec.  to  reach  the  target. 
Velocity  of  bullet  is  800  yd.  in  2|  sec. 

"       "  sound  "  800   "    "  (43^  -  23)  sec. 

428.  On  f  of  goods  he  realizes  (jf  x  J)  of  cost,  or  ^%  cost. 
Altogether  he  realizes  J  co.st  (gains  20%); 

.'.  on  the  balance  sold  he  realizes  (J  -  j\)  cost,  or  §  cost. 

He  sells  for  (|  x  %^^)  cost ; 

.•.  he  has  to  sell  §-i-(^  x  sjg)  to  realize  |; 

.*.  he  sells  f  +  f  §.    The  balance  is  unsaleable. 

429.  Rate  of  gain  on  first  part  =  |  of  cost 

=  ix  of  selling  price; 
.■.  gain  =  f V  of  $330  =  $90. 
Hf^nce,  .  Ki  on  second  part  =  $15; 

.•.  loss  on  $135  is  $15,  and  loss  %  is  11  J. 

430.  Investment  at  end  of  first  year = J  of  salary  for  first  year 

•'  "      second    "    =  ^  of  |   "      "      "      " 

S  ((  (i  U  tt 

—  TS 

"      third      "    =  i  of  I  of  f  of  salary  for 
first  year  =  f  |  of  salary  for  first  year- 


BOLUiIONS 


191 


The  investment  at  end  of  first  year  amounts  to  \f\.Of>y  of 
salary  for  fintt  year. 

The  investment  at  end  of  second  year  amounts  to  VsCl-Oft)  of 
salary  for  timt  year; 

.'.  the  total  investment  is  (|JJ  +  iV  +  )  of  salary  for  first  year; 
•'.  (H  J  +  iV  +  J » )  of  salary  for  '     t  yoar  =-  $796.60. 

431.  The  selling  price  =  5  of  cost  price. 
Hence,  |J  of  (cost  price  -  12c.)=  J  cost  price. 

432.  Suppost  he  borrows  $120  and  buys  1  share  of  f  100  of 
st<x?k. 

This  yields  $7  income  and  sells  for  $119,  but  he  pays  an 
income  tax  of  20  mills  or  1 4c.  on  $7 ; 

.',  heha8($119  +  $7-$.14)torci«,y($120  +  $6). 
He  loses  14c.  on  each  share  purchasinl. 

433.  C  invests  $3220  for  16  mo.  and  gains  $644; 
,'.  $644  would  be  gained  by  16  x  $3220  in  1  nio. 

$624       "       •'        "       '«    $(  162^3222^  624 \j„ 

\         1  644/  ' 


B'i  money  is  invested  fori  — ^5i±_  x 


'    4160/ 


mo- 


$3220  X  16  gains  $644  'n  I  mo. 

»><»  "    »(-~7~)- "'«->»■«• 

$100  gains  $10  in  8  r>>(   : 
.'.  $110  is  the  amount  of  $100  in  8  mo. 
$2354     "  "        "  $(}?8  of  ^^i'-i)  in  8  mo. 

435.  A  gains  li  mi.  on  C  in  40  min.,  or  2\  mi.  per  hour. 
A      "       I   "     "   ^  in  50     "      "   I     "      "       " 

:.B     "     U   "     "    Cinlhr.; 
:.B     "      I   "    "   C  in  35  min. 

436.  Value  of  house  +  value  of  lot  =  $2900. 
1      "      "       "     +1    "      "    "  =$,3000, 

whence  value  of  house  was  $240'       Present  value  $2100 
It  is  insured  for  j  of  $2100  at  J%. 
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437.  4  premiums  of  1^%  each  =  5%  on  f  of  the  vahie,  or  3%  of 
the  value; 

.*.  the  owner  netted  60%  -3%,  or  57%  and  lost  43%. 

439.  Suppost^  he  buys  1  share  at  108,  his  income  is  $6. 

To  receive  income  of  96  from  second  stock  he  must  invest 

^95x6    ^,  «„  .. 
*— - — ,  or  9114; 

6    . 
.".  an  investment  of  (9108  +  9114)  yields  an  income  of  912. 

440.  Gain  on  first  farm  =  f  of  cost  =  g  of  selling  price. 
Loss  on  second  farm  =  1*2  of  cost  =  ^\  of  selling  price; 

.*.  net  gain  =  (^  -  j'j)  of  selling  price  of  one  farm 
=  9300. 

441.  In  1  hr.  20  min.  A  travels  6  mi.     Ji  overtakes  ^1  in  4  hr.; 

.".  B  travels  20  mi.  in  4  hr. 
B  travels  as  far  in  3  hr.  as  ^  in  4  hr.; 

.'.  whon  B  has  travelled  3  hr.  after  overtaking  ^  he  is  1  hr. 
ahead  of  A. 

When  B  has  travelled  12  hr.  he  is  4  hr.  ahead  of  A. 
He  was  4  hr.  overtaking  A,  .'.  IG  hours  on  the  journey. 

443.  He  sells  7|  pt.  for  75%  of  125%  of  cost,  or  118^%  of  cost. 

"       "     8      "    "    (118|xJxj^s)%ofcost. 

444.  14500  bu.  wheat  at  65c.  =99425. 
Storage  at  ^c.  per  bushel  =       72.50 

Other  expenses  =        1 8. 50 

99516. 

999|-    is  covered  by  policy  for  9100 

99516  "        '        "       "        "    9(iyox^|jxaJU«). 

446.  A  works  (7  x  4J  +  8  x  8)  hr.  =  95j  hr. 

B     "        (8x4|  +  9x8)  "  =108    "  =94]^hr.at.4'8rate 
C      "        (9X4J  +  10X8)"   =120^"   =93}f    "     ^'s    " 
D     "      (10x4i  +  llx8)"   =133    "   =93rV    "     ^'s    " 

.".  A  in  376j^  hr.  would  earn  9169.67; 

.'.  ^  "      1        "       "  "      45c.; 

.-.    /?  "      1        "       "  "      i  of  45c.,  etc. 
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447.  Volume  of  ice = (SJ^  x  ^/  x  f )  cu.  ft. 
Volume  of  water  =  (^'  x  *l  x  f  x  j?)  cu.  ft. 

Weight  =  (V-  X  V-  X  f  X  i?  X  i| A)  ib, 

448.  Diameter  of  cylinder  is  2  ft. 

Volume  of  cylinder  is  (V-  x  }  x  f )  cu.  ft.,  or  V  cu,  ft. 
Volume  of  cube  -  8  cu,  ft. 
Volume  of  circular  sheet  is  1  ^  cu,  ft. 

(ir,.'xA)cu,in.  =  1^28^2^u.in, 

7 

»     1728x12     11      7        ,  ,.      .    _    . 

^= ;: X  V-  X  /j,  whence  radms  is  72  m. 


He  sells 


449,  Suppose  he  buys  1  bu,  of  wheat  at  $1.00. 
for$1.28f 

Then  he  buys  J  bu.  of  Avheat  at  f  of  $1.00; 
.'.  Ij  bu.  cost  $1.20  and  sell  for  J  of  ^1.28^; 
,'.  on  an  outlay  of  $1.20  he  gain.s  nijc. 

450.  Cross-section  area  of    bore  =  (V  x  J)  sq.  in. 

"     "      pil)e  =  (V-xUxl|)sq.in.; 

"     material  = /^H5__  VI  \8q.  in. 
\7xi28      14/ 

Volume  of  material^  (^^^  x  ^i^^'\  cu.  ft. 
\7x  128       1728  / 

Weight=  (-2475    ^642LL2xli^2^  lOOO^JLV 
\7xl28       1728  1  1         16/ 


451. 


The  diagonal  of  the  field  ^  2200  yd. 
As  the  length  is  twice  the  breadth, 
,",  (number  of  units   in   twice   breadth)' +  (number  of  units 
in  breadth)2  =  22002; 

,'.  5  times  (number  of  units  in  breadth)*  =  2200^ 
and  number  of  units  in  breadth  =  440  V5, 

Hence,  area  =  (440  v's  x  880  >/.">)  sq.  yd. 
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452.  Area  is  found  by  finding  area  of  the  triangles. 

Drop  a  perpendicular 
AD  on  BC  produced. 
BC  +  CA'  +  aBCCD 
=  AB*. 
13«  +  13'»  +  26CD 

=  24'. 
Whence  CD  =  9f^. 
AD^  =  AB«-BD« 
=  24«-(22tV)". 

463.        Area  of  bottom  of  the  well = ( Y  x  ^)  sq.  ft. 

Volume  to  raise  surface  5  ft.  =  {'j--  x  *,"  x  J  x  -Uj^a)  cu.  in. 

Area  of  cross-section  of  pipe  =  area    of    six    equilateral 

.  .  .  .        *i  \/'i 

triangles,  each  side  of  which  is  1  in.  =  — '  sq.  in. 

2 
Length  of  pipe  to  raise  the  surface  5  ft. 

=  (22^49     5^1728^     2    \j„ 
\7       l''!         1        3V3/ 


Number  of  hour8=  (22  x  ^9  x  5  x  H^S 
\  7    .  1      1        1 


—  X 


3V3     12x.'i280 


xl). 

6/ 


464.  Cost  of  1  share  of  $100  is  ♦0165  +  1),  or  $117. 

I(97|  -r  i)  buys  one  si     3  of  4%  stock. 

$117  "    f    shares    " 

Net  income  is  $|(3j  +  J  of  4)  x  j\%%\  =$8.1756  when  $117  is 
invested  in  each  kind  of  stock. 

Net  income  is  $163.51  when  '?ML  x  —  is  invested  in  each. 

8.1755       1 

First  .stock  realizes  $(ViV  x  116 J),  or  $2337.50. 
Second    "  "       $(?5^x97|Vor$2337; 

.•.  he  invests  $4838.01  in  10%  at  158. 

Net  income  will  be  d(  155M1  X -^«  X  i«2.V 
\     168  1       1000/ 
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4fi6.  Amount  of  sales  =  910400. 

Total  commission  =  $700. 
Amount  invested  =  99700. 
Commission  on  99700  at  1%  =  997; 
.*.  his  commission  would  be  9603  if  rate  for  buying  were  same 
as  rate  for  selling. 

Commisfflon  on  (91 0400  +  99700)  =  9603. 
"  "  9100=93. 

466.  Compound  interest  for  2  yr.  at  8%  =  (1.08)*. 

Compound  interest  for  2  yr.  at  8%  added  half-yearly  =  (1.04)*. 
Difference  in  interest  on  91  is  9Kl04)''-(1.08)«|  =9.00346856. 

457.  At  5  mi.  per  hour  he  could  walk  \\  mi.  past  the  place. 

At  3    "     "      "    he  would  be  1 J  mi.  short  of  the  place; 
.'.  the  difference  in  distance  walked  is  2i  mi. ; 
•'.    "  "        "  rate  "       is  2  mi.  per  hour; 

.',  he  walks  -^,  or  1^  hr.  at  5  mi.,  or  6}  mi. 

But  this  puts  him  Ij  mi.  past  the  place; 
.*.  the  place  is  5  mi.  distant; 

.'.  he  should  walk  rr  or  4  mi.  per  hour  to  arrive  just  on  time. 


PART  III.— SUPPLEMENT 


CASTING  OUT  NINES 

1.  Any  number  divided  by  nine  will  leave  the  '-ame 
remainder  as  the  sum  of  its  digits  divided  by  :iine. 

This  will  be  evident  from  the  following  example : — 

=  (666  +  §)  +  (77  +  J)  +  (8  +  g)  +  | 
=  (666  +  77  +  8  +  g  +  J  +  5  +  i) 
_-..,,  6  +  7  +  8  +  3 
9 

This  check  will  not  detect  such  an  error  as  the  interchange 
of  digits,  nor  any  error  not  affecting  the  sum  of  the  digits. 

2.  To  check  multiplication  by  casting  out  the  nines. 

This  test  may  be  given  in  the  form  of  the  following  rule : — 

Divide  the  sum  of  the  digits  in  the  Multiplicand  hy  9,  and 
set  down  the  remainder.  Divide  the  sum  of  the  digits  in  the 
Mulfip/ier  by  9,  and  set  dnivn  the  remainder.  Multiply  the  two 
remaindfrs  together,  divide  the  result  by  9,  and  set  down  the 
remainder.  If  the  process  be  correct,  this  remainder  will  be 
the  same  as  the  rerr/'inder  obtained  by  taking  the  sum  of  the 
digits  in  the  Product  and  dividing  it  by  9, 

For  example,  i*  we  multiply  76371  by  854  the  pixxluct  is 
65220834. 

Sum  of  digits  in  Multiplicand  =  24, 

and  24  +  9  gives  remainder  6. 
Sum  of  digits  in  Multiplier  =  17, 

and  17  +  9  gives  remainder  8. 
106 
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First  remainder  x  second  remainder  =  48, 

and  48  -j-  9  gives  remainder  3. 
Sum  of  digits  in  the  Product  =  30, 

and  30-7-  !j  gives  remainder  3. 
This  so-called  proof  is  defective  as  a  proof  in  the  following, 
as  it  fails  to  detect  errors  in  the  product — 

(a)  If  the  order  of  figures  in  the  pro<luct  is  misplaced,  as 
37  for  73. 

(fj)  If  errors  be  made  which  counterbalance  each  other,  as 
35  written  for  62,  the  sum  of  the  digits  in  each  case  being 
the  same. 

(c)  If  9  be  written  for  0,  or  0  for  9,  oi-  either  be  omitted  or 
inserted  too  often. 

ARITHMETICAL  COMPLEMENT 

8.  The  arithmetical  complement  of  n  number  is  defined 
to  be  the  difference  between  any  given  numl)er  and  the  unit 
of  the  next  superior  order ;  thus  6  is  the  arithmetical  conj- 
plement  of  4,  47  of  53,  8468  of  1532,  and  so  on,  being  the 
differences  respectively  of  4,  53,  1532,  and  10  100,  10000, 
the  next  superior  units  of  these  numbp:s.  Conversely,  also, 
4,  53,  1532  are  the  arithmetical  complements  of  6,  47,  8468 
respectively. 

The  arithmetical  compiement  of  a  number  may  be  found 
by  the  following  rule  : — 

Begin  at  the  left  hand  and  subtract  every  figure  from  > 
until  the  last;  subtract  that  from  10. 

The  arithmetical  co.-nplement  may  be  used  to  find  the 
difference  between  two  numbers,  thus  :  if  239  be  subtracted 
from  576  the  remainder  is  337.  But  if  761,  the  arithmetical 
complement  of  239,  the  less  n-niber,  be  added  to  576,  the 
greater,  the  sum  will  be  1337,  one  unit  (1000  in  this  case)  of 
the   next  superior  order  greater  than  the  difference  of  the 


198 


SUPPLEMENT 


two  numbers.  By  removing  this  unit,  the  number  v  ill  be 
left  equai  to  t'-;e  difference  of  239  and  676  ;  so  that  tlie 
difference  of  the  two  numbers  can  be  found  by  addition. 
The  arithmetical  complement  may  be  written  thus  T761,  with 
the  subtractive  unit  ou  the  left,  .vhich  when  added  to  576, 
the  sum  will  be  337,  the  additive  and  subtractive  units  being 
to<jether  ecjual  to  zero. 

This  method  is  employed  with  great  advantage  to  find  the 
aggregate  of  several  numbers  when  some  of  them  are  additive 
and  some  subtractive.     Thus,  if  we  have-^ 

3795-1532-2019  +  8759-5104  +  307, 
we  arrange  tliem  as  follows  : — 


A.  C.  of  1532  is 
"  2019  " 

6104  " 


3795 
T8468 
T7981 

8759 

T4896 

307 

4206 


the  aggregate  required. 

4.  To  Square  any  Number. 

78*=   80x   76  +  2*=6084 

34*=   30  X    38  +  4*=  1156 

75*=   80  X    70 +  5*  =  5625 

'13*=  110x116 +  3*=  12769 

Add  to  and  subtract  from  the  given  number  such  a  number 
as  is  necessary  to  form  an  exact  number  of  tens.  Multiply  the 
resulting  number  by  the  number  of  tens  thus  found  and  to  the 
product  add  the  square  of  the  number  added  and  subtracted. 
The  sum  is  the  square  of  the  given  number. 

5.  To  multiply  using  Arithmetical  Complements  when 
there  are  the  same  number  of  figures  in  the  Multiplier  and 
the  MultipUcand. 
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Ex.  Multiply  987  by  994. 

A.  C.  of  multiplicand  =  13 

A.  C.  of  multiplier       =  6 

6  X  13  =  78;  078 

987-6  =  981;  981078  =  prAiact  required. 
Hence,  rtiuUiply  the.  A.  C.  of  the  multip/icnnd  b>f  the  A.  C. 
qfthemultij^ier.  Set  down  the  product,  JilHiuj  up  as  many 
places  to  the  Ufi  with  nanyhts  as  will  make  the  number  of 
places  equal  to  the  number  of  Jiyures  in  the  multiplicand. 
Subtract  the  A.  C.  of  the  multiplier  from  the  multiplicand  and 
set  the  remainder  to  the  left  of  the  Jiyures  already  placed.  The 
restUf  will  be  the  product  required. 

6.  Tests  of  Exact  Divisibility. 

(a)  A  number  is  exactly  divisible  by  2  if  its  right-hand 
figure  is  zero  or  an  even  digit. 

(6)  A  number  is  exfi«dy  divisible  by  !  if  its  two  right- 
hand  figures  are  zero  or  express  a  number  exactly  divisible 
by  4.  ^ 

(c)  A  numl)er  is  t..actly  divisible  by  8  if  its  three  right- 
hand  figures  are  zeros  or  express  a  number  exactly  divisible 
by  8.  •' 

(«0  A  number  is  exactly  divisible  by  3  if  the  sum  of  its 
digits  is  exactly  divisible  by  3. 

(e)  A  nuniber  is  exactly  divisible  by  9  if  the  sum  of  its 
digits  is  exactly  divisible  by  9. 

(/)  A  number  is  exactly  divisible  by  5,  25  or  1 2.5  if  the 
number  ends  in  1,  2  or  3  zeros,  or  if  the  number  expressed 
by  the  right-hand  figure,  op  by  the  two,  or  by  the  three 
right-hand  figures  is  exactly  divisible  by  5,  25  or  125  as  the 
case  may  be. 

(g)  A  number  is  exactly  divisible  by  1 1  when  the  difference 
between  e  sum  of  the  digits  in  the  odd  places  and  the  sum 
of  the  digits  in  the  even  pl.'.ces  is  either  0  or  exactly  divisible 
by  11.     Thus,  24794  and  829191  are  exactly  divisible  by  1 1. 
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CUBE  ROOT 

7.  When  a  number  is  multiplied  by  itself  twice,  the 
result  is  called  the  Cube  of  the  number.  Thus  27  is  the 
cube  of  3,  and  216  is  the  cube  of  6. 

8.  The  Cube  Root  of  a  given  number  is  that  number 
whose  cube  is  equal  to  the  given  number. 

Thus  the  Cube  Root  of  343  is  7,  because  the  cube  of  7  is 
343. 

The  symbol  {/,  placed  before  a  number,  denotes  that  the 
cube  root  of  that  number  is  to  be  taken  ;  thus  !/125  is  read 
"thecuberootof  125." 

9.  A  number  which  has  an  integer  for  its  cube  root  is 
called  a  Perfect  Cube. 

10.  To  find  the  Cube  Root  of  a  perfect  culie,  greater  than 
1000,  we  proceed  by  a  rule  which  we  shall  now  explain. 

Bx.  To  find  the  Cube  Root  of  91 125. 


12 


4800 
625 

5425 


27125 


27125 


First  divide  the  number  91125  into  two  periods  by  drawing  a 
line  marking  off  three  figures  on  the  right. 

Then  take  the  nearest  perfect  cube  not  greater  than  91,  which 
IS  64,  and  set  down  its  cube  root,  which  is  4,  in  a  line  with  91125 
and  some  way  to  the  left.     This  is  the  first  figure  of  the  root. 

Then  subtract  b4  from  91,  and  to  the  remainder  attach  the 
second  period,  1 25. 

Now  place  three  times  the  first  figure  of  the  root,  12,  to  the 
extreme  left,  and  three  times  the  square  of  the  first  figure  of  tl'o 
root,  48,  with  two  zeros  annexed  to  it,  just  on  the  "left  of  ti  ■ 
27125. 
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Divide  27128  by  4800,  and  set  the  quotient,  5,  midway  between 
12  and  4800.  Then  read  12  6  as  125;  multiply  this  by  6; 
put  the  result,  625,  under  the  4800;  add  to  it  the  4800;  this 
gives  6425;  multiply  this  by  6;  put  the  result,  which  is  27125, 
under  the  first  remainder;  subtract,  and  as  there  is  no  remainder, 
the  process  is  complete,  and  the  root  is  45. 

Examples  I 

Find  the  Cube  Roots  of 


1.  4096, 

2.  32768. 

3.  74088. 

4.  493039. 


5.  614125. 

6.  2b2144. 

7.  39304. 

8.  389017. 


9.  778688. 

10.  970299. 

11.  59319. 

12.  250047. 


Next,  let  us  take  the  case  in  which  the  cul)e  root  has  three 
figures  and  extract  the  cube  root  of  428661064. 


21 


226 


7 
5 


4281661 1064 
343 


14700 
1075^ 

15776 1 
25J 

85661 
78875 

1687500 
9016 

6786064 

1696516 

678G064 

We  separate  the  number  428661064  into  three  periods,  and 
take  the  nearest  perfect  cube  not  greater  than  428,  which  is 
343,  and  we  set  down  its  cube  root,  which  is  7.  We  then  sub- 
tract 343  from  428,  and  annex  to  the  remainder  661,  the  second 
period. 

Then  we  set  down  three  times  7,  which  is  21,  and  three  times 
the  square  of  7,  which  is  147,  and  annex  two  zeros  to  it. 

Then  we  divide  85661  by  14700,  which  gives  the  quotient  5, 
and  this  we  put  down  midway  between  21  and  14700. 
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Then  we  multiply  21S  by  6,  which  gives  1075;  we  add  this' to 
14700;  we  multiply  the  result,  1677fi,  l>y  5;  and  subtract  the 
product,  78875,  from  85661;  and  to  the  remainder  we  annex  the 
third  period,  064. 

We  then  set  down  three  times  75,  which  is  225, 
and  three  times  the  square  of  76,  which  is  16875. 

X.B.  This  last  remit  can  be  ofttatned  hy  getting  the  tquare  of 
5,  the  teamd  figure  of  the  root,  vnder  the  lecond  divisor,  and 
adding  the  three  numhers  cmipled  by  the  bracket. 

We  then  annex  two  zeros  to  16875  and  repeat  the  process 
explained  above  to  find  4,  the  third  figure  of  the  cube  root,  which 
IS  in  this  case  754. 


i 

Examples  II 

Find  the  Cube  Roots  of 

1.  14706125. 

7.  99252847. 

13. 

322828856. 

2.  149721291. 

8.  1092727. 

14. 

354894912. 

3.  28934443. 

9.  16777216. 

15. 

700227072. 

4.  300763000. 

10.  194104539. 

16. 

134217728. 

5.  2097152. 

11.  84027672. 

17. 

122615327232 

6.  5735339. 

12.  130323843. 

18. 

673373097125 

1 1 .  To  extract  the  Cube  Root  of  a  Decimal  Fraction. 

In  order  that  a  Decin^al  Fraction  may  be  a  Perfect  Cube 
it  must  be  of  the  3rd,  6tli,  9th   ...    .  order,  the  index  of 
the  order  being  some  multiple  of  3. 

We  then  proceed  in  the  following  way  : 

Ex.  1.  To  find  the  Cube  Root  of  .343. 

\1000     10 
Ex.  2.  To  find  the  Cube  Root  of  .039304. 


-i 


V:5^55;[i;=  ./■39304 


ICKXMKX)     100 


=  ^  =  .34. 
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Ex.  3.  To  find  the  Cube  Root  of  .012812904 


V.Ol  2812904  =  ^7^ 


234 
, =  .234. 

KXK) 


12812904 

Mooooooooo' 

12.  To  extract  the  cube  root  of  an  integer  or  decimal 
expression  to  a  particular  place  of  decimals,  in  the  civen 
expression,  we  must  take  three  times  the  number  of  decimal 
places  required. 

Thus,  to  find  the  cube  root  of  4.2.3  accurately   to  three 
places  of  decimals,  we  extract  the  cube  nnit  of  4.230000000 
making  the  given  expression  a  decimal  of  the  ninth  <.nler 
In  working  this  example,  we  find  the  cul)e  root  of  4.2.30000000 
regarded  as  a  whole  number,  and  mark  off  three  decimal  placed 
m  the  result. 

18.  The  Cube  Root  of  a  Vulyar  Fraction  mav  be  found 
by  taking  the  roots  of  the  numeiat«.r  and  denominator,  or  by 
reducing  the  fraction  to  a  decimal  of  the  .3nl,  6th,  9th  ... 
order,  and  proceeding  as  in  Art.  12. 

Examples  III 

Find  the  Cube  Root  of 

1.  .389017.  3.  27054.036008. 

2.  .048228544.  4.  ^^f ». 

7.  405tV5. 
Find  to  three  places  of  decimals  the  Cube  Rcn.ts  of 
^-  S-  11.  15.926972504.  14.  |. 


K    iin 

6.  5,y,. 


9.  576. 
10.  .121861281. 


a 


15.  7|. 

16.  3J. 


14.  Tlie  fourth  rtjot  of  a  numlier  is  found  by  taking  the 
square  root  of  the  square  root  of  the  number. 
Thus  t/4096-  V64  =  8. 

Thf^  si^fh  root  of  .a  number  is  found  by  taking  the  cube 
root  of  the  square  root  of  the  number, 

Thus  764-  • 
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Examples  IV 

Find  the  Fourth  Rcwts  of 
1.  631441.  2.  4100C26, 

Find  the  Sixth  Roots  of 
4.  4826809.  ft.  2479i9U296. 

Examples  V 


3.  Ift7ft.2061. 


6.   282429.536481. 


1.  The  product  of  three  equal  nunil)ers  in  679151439. 
Find  one  of  them. 

2.  There  are  three  numbers,  the  second  is  twice  the  first, 
and  the  third  is  twice  the  second.  The  product  of  tho  thre^ 
is  500021 1000.     Find  the  largest  numlier. 

3.  Of  three  numbers  the  second  is  J  of  the  first  and  the 
third  is  twice  the  second.  Their  product  is  178746.  Find 
the  numbers. 

4.  There  are  foui-  numbers,  the  second  bt>ing  twice  the 
fii-st,  the  third  twice  the  second,  and  the  fourth  twice  the  third. 
Their  continued  product  is  585640000.     Find  the  number-s. 

5.  Write  down  the  squares  of  8,  9,  10  and  11,  and  from 
these  scjuares  derive  a  rule  for  finding  the  square  of  any 
numljer  when  the  square  of  the  number  next  gi-eater  or  next 
less  to  it  is  known. 

6.  The  square  of  5987  is  35844169.  From  this  find  the 
square  of  5988  and  of  5986. 

7.  Resolve  the  numlier  3456649728  into  prime  factors  and 
from  these  determine  the  cube  root  of  the  <riven  number. 

8.  Find  the  ninth  root  of  387420489. 

1 5.  The  extraction  of  the  cube  root,  by  the  ordinary  rule, 
is  a  troublesome  process,  .seldom  used  ami  easily  forgotten.' 
The  following  process  is  much  simpler  and  more  easily 
remem'iered. 
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Let  a  be  an  approximate  value  of  the  cube  tftot  of  N,  ao  that 

l/y  =  it+.r,  X  being  very  Hnia]I ; 

then  N-(rt  +  r)='-a*  +  3<iV  +  3aj^  +  x» 

•"  a*  +  3<w<«  +  J-),  nearly,  since  x  w  Hniall. 
Fimt  HuppoHe      X  =  a"  +  3rtV ; 


and 

therefore  nmrc  nearly, 

and 

and,  therefore, 


t/N 


=  rt  +  r 

.2\+fTV 

N  +  2<r' 


a. 


Suppose  we  want  to  find  tiie  cube  rait  of  any  numl)ep  N. 
In  the  first  place  we  find  some  nunilnr  a  whose  cube  is 
somewhere  near  the  given  nun)ber.     Then  the  fiaction. 


N  +  2a^' 
will  be  a  nearer  approximation  to  the  cube  root  than  a  itself 
was.     When  we  have  found  this  value,  wc.  can  take  this  sm  a 
ami  repeat  the  process. 

Thus,  to  find  the  cube  root  of  241.804367,  we  observe  that 
216,  the  cube  root  of  6,  .s  nearest  to  241.  Hence  th  •  first 
value  of  a  is  6. 

Therefore.  ^N-l-a' 


-.a 


N  +  2«»' 
699.608734 


x6 


673.804367 
^  4J97.652404 

673.8043G7 
=  6.23,  very  nearly. 

On  trying  6.23,  we  find  it  is  correct. 


206 


Ex. 


SUPPLEMENT 

Find  the  Cube  Root  of  47. 

The  nearest  cube  to  47  is  that  of  4. 

2N  +  «'' 


x4 


Hence,  

N  +  2<f''" 
_  94  +  64 
47  +  128 
^632 
175 
_2528 
700 
=  3.61,  nearly. 
Next,  take  3.61  for  a,  and  substitute  in  the  formula,  and 
we  get   3.6088261,    which   is   c.rrect    to    seven   places   of 
decimals. 

Examples  VI 

Find  to  four  places  of  decimals  the  Cube  Root  of 
1-  12.  4.  375.  7    9  27. 

^•••'O.  .      5.  .9.  8.  ..587. 

3-  225.  6.  .08.  9.  8.76. 

COMMISSION 

16.  Manufacturers  and  others  frequently  employ  a  third 
per-son  to  sell  their  g<K.d8  or  to  buy  g.nxls  for  them.  Tliis 
third  party  is  called  a  Commi^^iou  Merchant  or  Agent.  The 
pay  he  receives  for  his  M-rvices  is  called  Commission. 

An  agent  receives  a  cor.signnient  of  400  head  of  cattle  to 
sell      He  is  to  be  alh.wed  3  per  cent,  of  the  gross  proceeds  for 
making    the    sale,    and    to    remit    the   net  proceeds   to   the 
consignor.     He  sells  the  cattle  at  $42  per  head. 
The  gross  proceeds  =  $42  x  400  =  $  1 6800. 
Agent's  conimi.ssion  =$16800  x  rSw  =  $504. 
The  net  proceeds  =  $16800 -$504  =  016296. 
The  commiKsion  is  ^1%*^,  or  ,\  of  the  net  proceeds,  and  ^U  of 
the  gross  proceeds. 
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Suppose  Mr.  A.  instructs  the  agent  to  buy  for  him  600 
sheep  at  $7.50  each  and  agrees  to  allow  him  3  per  cent,  of 
the  cost  of  the  sheep  for  making  the  purchase. 

Total  cost  of  sheep  =  f  7.50  x  600  =  $4500. 
Commission  for  buying =$4500  x  Tgff  =  $135. 

Therefore  Mr.  A.  must  send  the  agent  $4500 +  $135,  or 
$4635.  The  commission  is  ^//^  or  y^j  of  the  sum  remitted, 
and  y^^  of  the  sum  invested. 


PRESENT  WORTH  AND  TRUE  DISCOUNT 

17.  Suppose  A  owes  B  $105,  to  be  paid  at  the  end  of 
a  year.  If  ^  be  disposed  to  pay  off  the  debt  at  once,  the 
sum  which  he  ought  to  pay  should  be  such  that,  if  put  out 
at  interest  by  B,  it  will  amount  at  the  end  of  a  year  to  $105. 
Suppose,  further,  that  B  can  put  out  his  money  at  5  per  cent, 
interest.  Then,  if  he  put  out  $100  at  interest,  this  is  the 
sum  which  will  amount  at  the  end  of  a  year  to,  $105. 

Hence,  $100  is  the  sum  which  A  ought  to  pay  at  once,  and 
this  is  called  the  Present  Worth  of  the  debt,  and  is  evidently 
such  a  sum  as  would,  if  put  out  at  interest  for  the  given  time 
and  rate,  amount  to  the  debt.  The  difference  between  the 
Debt  and  the  Present  Worth,  which  is  in  the  case  under 
consideration  $5,  is  called  the  Discount. 

This  kind  of  Discount  is  known  as  Mathematical  or  True 
BiMount,  and  is  to  be  distinguished  from  both  Trade  and 
Bank  Discounts. 

Its  computation  falls  under  the  case  of  Simple  Interest  in 
which  the  Amount,  Rate  and  Time  are  given  to  find  the 
Interest  or  the  Principal.  In  True  Discount  the  Debt  corre- 
sponds to  the  Amount,  the  Present  Worth  to  the  Principal 
and  the  True  Discount  to  the  Interest. 

There  are,  however,  a  variety  of  problems  which  may  arise 
in  connection  with  True  Discount,  some  of  which  are  illus- 
trated below. 
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Ex.  1.  Thus,  to  find  the  Present  Worth  of  $1781.40,  due 
4  years  hence,  reckoning  interest  at  5  per  cent. 
The  interest  on  |100  for  4  yr.  at  5%  =  f  20; 
.*.  ^120        has  for  its  present  worth  $100; 
/.  9\  has  for  its  present  worth  %\%%; 

:.  «1781.40  has  for  its  present  worth  ^1781.40x100 

120         ' 
or  $1484.50; 
.'.  present  worth  required  =  $1484.50. 

Ex.  2.  Find  the  Discount  on  $1781.40,  due  4  years  hence, 
reckoning  interest  at  5  per  cent. 

The  interest  on  $100  for  4  yr.  at  5%  =  $20; 
.".  $120  has  for  its  discount  $20; 
.■.  $1  1  as  for  its  discount  $TVn; 

.-.  $1781.40  has  for  its  discount  ^^781.40x20 

120 
^  =$296.90. 

Ex.  3.  What  was  the  debt  of   which  the  Discount  for  8 
months  at  9  per  cent,  was  844.46  ? 

The  interest  on  $100  for  8  mo.  at  9%  =  $6; 

.■.  $6         is  the  discount  on  $106; 
.'.  $1         is  the  discount  on  $ig^; 

.-.  $44.46  is  the  discount  on  ^Md^JlIO? 

6 
=  $785.46. 

Ex.  4.  The  interest  on  a  certain  sum  of  money  for  two 
years  is  $50,  and  the  discount  for  the  same  time  and  rate  is 
$45.      Find  the  sum  and  the  rate  per  cent,  per  annum. 
Since  $50  is  the  interest  on  a  sum  of  money  which  sum 
=  (it3  present  worth  +  its  discount) 
=  (its  present  worth  4-  $45) 
and  $45  is  the  interest  on  its  present  worth; 
.'.$5    is  the  interest  on  $45; 
.'.  $1    is  the  interest  on  $*/; 
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/.  ^50  is  the  interest  on  $'^^^^\ or  3450- 
.  .  5  ' 

. .  ?450  IS  the  Slim  required. 

Again,  the  interest  on  $45  for  2  yr.  =  gr); 
.'.  the  interest  on  $45  for  1  yr.  =  §5- 
.'.  the  interest  on  $1      for  1  yr.  = 


.'.  the  interest  on  $100  for  1  yr.  =  $  I'^^-'il*  =  js'i . 


45  X  2 
100  xj 
45x2 


.'.  the  ratp-^5g%. 

Note  l.~Fro,n  the.  ahove  it  mU  he  xeen  that  the  discmint  on 
any  mm  ,s  the  jnesent  worth  of  the  interest  of  that  mm  for  the 
mme  t,me  and  rate.  Thus,  $^5  in  the  irresent  worth  of  $50  for 
2  yr.  at  a  certain  rate  jter  cent. 

Ex.  5.  If  !?20  be  alhnved  offn  bill  of  .?420  due  in  6  months 
how  much  shall  be  allowe.l  off  the  same  bill  due  in  I^ 
months  ? 

The  discount  off  $420  ff )r  6  ino.  =  $20 ; 
.'.  the  interest  on  $400  for  0  mo.  =$20; 
.'.  the  interest  on  $400  for  12  mo.  =$40; 
.'.  the  discount  off  $440  for  12  mo.-?-i0; 
.*.  the  discount  off  $1      for  12  mo.- 


^    40    . 


.".  the  discount  off  $420  for  12  mo  =  $  1?"  *li^  =  fiac  2  . 

440  ^1' 

.  .  the  discount  ri(iuired  =  $38y\. 

Note  II.-- ne  student  will  observe  that  the  discount  is  not 
projtortioned  to  either  th,  time  or  the  rate. 

Ex   6.  If  $15  be  the  interest  on  8115  for  a  ^iven  time, 
what  should  be  the  discount  off  $115  for  the  same  time? 

The  interest  on  $115  =  $15; 
. '.  the  discount  off  $  1  ;iO  =  $  1 5 ; 
.'.  the  discount  off  $1     =$,-/„ ; 

.".  the  discount  off$115  =  $ -'Aiii5  =  fiiQ  7  , 

130  ^'^' 


.'.  the  discount  ref|iiired  =  $l3j'if. 
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Ex.  7.  If  $10  be  allowed  off  a  bill  of  $110,  due  8  months 
hence,  what  should  be  the  bill  from  which  the  same  sum  is 
allowed  as  4  months'  discount? 

$10  is  the  discount  off  $110  for  8  mo.; 

.'.  $10  is  the  interest  on  $100  for  8  mo.; 

.'.  $10  is  the  interest  on  $200  for  4  mo.; 

.'.  $10  is  the  discount  off  $210  for  4  mo.; 

.',  the  sum  required  =  $210. 

Examples  VII 

1.  Find  the  present  worth  of 

(o)  $5520,  due  4  yr.  hence,  at  5%. 
(A)  $84.70,  due  2l  yr.  hence,  at  9%. 
(c)  $t>:5,  due  1  yr.  4  mo. .hence,  at  7%. 
((/)  $1120,  due  IG  mo.  hence,  at  5%. 
(e)  £G18  2«.  6rf.,  due  3|  yr.  hence,  at  4%. 

2.  Find  the  discount  on 

(a)  $636,  due  in  9  mo.  at  8%. 

ib)  $1884.30,  due  in  3l  yr.  at  10%. 

(c)  $637.50,  due  in  5^  yr.  at  5%. 

((/)  £1165  16«.  3rf.,  due  in  2  J  yr.  at  6%. 

(e)  £252  19«.  3rf.,  due  in  9  mo.  at  4j%. 

3.  rind  the  present  worth  of  $6934.50,  due  3  yr.  hence, 

at   5%. 

4.  Find  the  discount  on  $68.40,  due  1^  yr.  hence,  at  5|%. 

5.  A  tradesman  accepts  $19.3125  in  payment  of  a  debt  of 
$20m,  due  in  12  mo.,  in  consideration  of  being  paid  at  once. 
What  rate  of  discount  does  he  allow  ? 

6.  Find  the  present  worth  of  a  bill  for  $1127.10,  drawn 
Jan.  1  at  4  mo.,  and  discounted  Feb.  20  at   10%  per  annum. 

7.  The  discount  on  $275  for  a  certain  time  is  $25.  What 
is  the  di.scouut  on  the  same  sum  (a)  for  twice  that  time,  and 
(6)  for  half  that  time  ? 
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8.  A  tradesman  marks  his  goods  with  two  pricen,  one  for 
cash  and  the  other  for  credit  of  6  mo.  What  relation  sliouid 
the  prices  bear  to  each  other,  allowing  interest  at  7i%  ?  If 
the  credit  price  of  an  article  be  $33.20,  what  is  the  cash  price? 

9.  If  $98  be  accepted  in  present  payment  of  $128,  due 
some  time  hence,  what  should  be  the  proper  discount  of  a  bill 
of  $128  which  has  only  half  the  time  to  run  ? 

10.  A  certain  sum  ought  to  have  $20.80  allowed  as  8  mo. 
interest  on  it.  But  a  bill  for  the  same  sum  due  in  8  mo.  at 
the  same  rate  should  have  $20  only  allowed  off  as  discount 
in  consideration  of  present  payment.  What  is  the  sum  and 
the  rate  per  cent.  ? 

EQUATION  OF  PAYMENTS 

18.  When  several  sums  of  money  are  due  from  A  to  B, 
payable  at  different  times,  it  is  often  required  to  find  the 
time,  called  the  Equated  Time,  at  which  all  may  be  paid 
together,  without  injustice  \io  A  ov  B. 

When  great  exactness  is  demanded,  interest  must  be  added 
to  the  sums  paid  after  they  are  due,  and  discount  subtracted 
from  the  sums  paid  before  they  are  due.  But  in  practice  the 
following  Rule  is  sufficiently  accurate  : — 

Multiply  each  debt  by  the  nun    -r  of  dayn  (or  months)  after 
which  it  is  due.     Add  the  reaui 
the  a^.nofthe  debts.      The  quot, 
(or  months)  in  the  equated  time. 

Take  the  following  examples  : — 

Ex.  1.  If  $300  be  due  from  .4  to  ^  at  the  en»I  of  5  months, 
and  $700  at  the  end  of  9  months,  when  may  both  sums  be 
paid  in  a  single  payment  without  unfairness  to  .4  or  to  ^  ? 

Number  of  months  in  equated  time  =  ^OO^cJJjfTOO^  _  7  8  n  o  _  7  4 , 

300  + IOCS  r«J0(j-75, 

.',  the  whole  amount  of  the  debt  should  be  paid  at  the  end  of 


fher.     Divide  this  sum  by 
(fill  be  the  number  of  days 
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The  principle  on  which  thia  solution  depends  is  that  the 
interest  of  the  money,  the  payment  of  which  is  delayed 
beyond  the  time  at  which  it  is  due,  is  e<iii,u  to  the  interest  of 
that  which  is  to  be  paid  before  it  becomes  due. 

In  the  above  example  $300  is  kept  9^  months  after  it  is 
due,  and  the  interest  on  it  for  that  time  is  the  same  as  the 
intere^-^  on  .^840,  $(300  x  2*)  for  one  month. 

But  $700  is  paid  1^  months  before  it  is  due,  and  the 
interest  on  it  for  that  time  is  the  same  as  the  interest  on 
$840,  $(700  X  1^)  for  one  month. 

Fx.  2.  A  is  indebted  to  B  in  the  following  amounts :  $500, 
due  in  6  months;  $600,  due  in  7  months;  $800,  due  in  10 
months.  Find  the  ^ time  when  all  these  payments  should  be 
made  together. 

500  X    6=   3000 

600  X    7=   4200 

800x10=   8000 


1900  1900)  ir)200 


8; 
.".  the  equated  time  =  8  mo. 

Note.— 7%t«  method  is  hut  a  rovqh  approxinmtion,  and  can 
only  U  taken  as  equltalde  when  the  various  times  of  jtayment  are 
notwidtl;/  apart.  It  rvill,  in  ghxrt,  be  applicable  onh,  to  cases 
which  occur  in  the  ordinary  course  of  trade,  and  is  therefjre  all 
that  we  require  in  the  present  work. 

It  is  also  to  be  observed  that  the  error  involved  in  this 
method  is  sihjhfly  in  faror  of  the  payer,  because  interest  is 
calculated  on  the  payments  made  before  they  are  due,  instead 
of  discount,  in  the  algebraical  process  from  which  the  method 
is  derived. 

Examples  VIII 

1.  What  is  tlie  equated  time  of  $250  due  4  mo.  hence,  and 
$350  due  10  mo.  hence? 
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2.  Find  the  equated  time  of  $300  due  in  3  mo.  heme,  |!400 
due  in  4  mo.  hence,  and  $500  due  in  6  mo.  hence. 

3  On  Jan.  15,  I  bought  a  bill  of  goods  amounting  to 
«900,  $275  of  which  was  on  30  da.  credit,  $300  on  60  da., 
and  $325  on  90  da.  On  what  date  should  the  debt  be  dis- 
charged by  one  payment  ? 

4.  A  debt  of  $2400  was  contracted  on  March  6,  1896 
payable  in  8  mo.,  but  $400  was  paid  in  2  mo.,  $dOO  in  5  mo.i 
$800  in  7  mo.  What  was  the  equitable  time  for  paying  the 
balance?  •     * 

5.  The  sum  of  $1200  is  due  in  14  mo.  If  .»  of  the  sum  be 
paid  in  9  mo.,  and  ^  of  it  in  13  mo.,  in  what  time  ought  the 
remainder  to  be  paid  ? 

6.  One-half  of  a  debt  of  $1000  is  due  in  10  mo.,  J  of  it 
in  12  mo.,  I  in  16  mo.  and  the  remainder  in  20  mo. 
When  might  the  whole  be  i)uid  at  one  payment  ? 

7.  A  debt  is  due  in  12  mo.  hence,  but  J  of  it  is  paid  in 
6  mo.,  and  ^\  in  9  mo.     When  should  the  remainder  be  paid  ? 

8.  Of  a  debt  of  $1400,  $100  is  due  immediately,  !»600  at 
the  end  of  1  mo.,  $400  at  the  end  of  7  mo.,  and  the  remainder 
at  the  end  of  a  year.  At  what  time  might  the  whole  debt 
fairly  be  paid  in  one  sum  ? 

9.  A  grocer  ought  to  receive  from  a  customer  $50  at  the 
end  of  2  mo.,  $30  at  the  end  of  4  mo.,  and  .$20  at  the  end 
of  61  mo.  What  would  be  the  proi)er  time  for  receiving  the 
whole  sum  together  1 

10.  A  debt  is  to  be  paid  as  follows  :  One-sixth  now.  and 
one-sixth  every  3  mo.,  until  the  whole  is  paid.  When  mi.'ht 
the  whole  debt  be  paid  at  once  ?  " 

EQUATION  OF  ACCOUNTS 

19.  Equation  of  Accounts  (also  called   "Averaging  of 

Accounts"  and  "Compound  E.umtinn  of  Payments")  i«  the 
process  of  finding  at  what  time  the  balance  of  an  account  can 
be  paid  without  gain  or  loss  to  either  party. 
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The  Balance  of  an  Account  ia  the  difference  between  the 
two  sides  of  it,  and  is  what  one  owes  the  other. 

Ex.  T.  Black's  Account  in  our  Ledger. 
Db.  T.  Black. 


Cr. 


1900. 

Jan.  1 
Feb.  4 
Mar.  10 


To  Mdse. 
«      It 


1900. 

9500.00 

Feb.  10 

600.00 

Mar.   4 

800.00 

ByC^h 


91000.00 
600.00 


Take  tlie  latest  date,  Mar.  10,  a»  focal  date. 


Due  Dates. 

Jan.  1 
Feb.  4 
Mar.  10 


Day8. 
500x68  =  34000 
600x34  =  20400 
800  X  0=    0 

1900     54400 
1600     31600 


When  Paid. 
Feb.    10 
Mar.     4 


Dayii. 
1000x28  =  28000 
600  X    6=   36UO 


1600 


31600 


Balofac.  300  22800  Bal.  of  products. 

Number  of  days  =  22800  -r  300  =  76. 
Count  76  days  backward  from  Mar.  10; 
.'.  9300  is  due  Dec.  24,  1899. 

The  debit  side  shows  the  amount  Black  has  received. 
The  credit  side  shows  the  amount  Black  has  given. 
Suppose   the  account  to  be  settled   on   the   latest   date 
March  10. 

De. 
Then,  interest  on  Interest  on 

9500  for  68  da.  =  91  for  500  x  68  da.,  or  24000  da. 
600    "    34  "   =    1    "    600  X  34    "     "  20400  " 
800    "      0  "   =    1    "    600X    0    "     "  0  " 


91900 


=   1  for 


i( 

54400  " 
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Cr. 

Interest  on  Interest  on 

81000  for  28  da.  =  81  for  1000  x  28  da.,  or  28000  da. 
600    "      6    "   =    1    "     600  X    6   "     "     3600  " 


81600  =81  for 

Black  receives  81900  and  the  int.  on 
"      ~ —      81600   "     "     "     " 


gives 
owes 

u 


31600  " 
81  for  54400  da. 
81  "   31600  " 

8300    "      "      "     "       81   "   22800  " 
or"        "  8300"      "      "     "  8300  "  ifSga  "or76da.; 

.'.  8300  is  due  76  days  before  March  10,  or  Dec.  24. 

(a)  Find  the  date  when  each  item  ia  due  or  paid  on  both 
sides.  , 

(b)  Take  the  latest  due  date  on  either  side,  thus /onnd,  for 
the  focal  date.  Multiply  each  item  on  both  sides  of  the  account 
by  the  number  of  days  between  the  focal  date  and  the  date  of 
the  item. 

(c)  Add  the  products  on  each  side,  and  subtract  the  sum  of 
those  on  the  one  side  from  the  sum  of  those  on  the  other,  and 
divide  the  difference  by  the  balance  of  the  account.  The 
quotient  is  the  number  of  days  to  be  counted  foncard  from  the 
focal  due,  when  the  balance  of  the  products  and  the  balance  of 
the  account  are  on  opposite  sides,  and  backward  from  the  focal 
date  when  they  come  on  the  same  side. 

Examples  IX 

1.  In  the  following  account  it  is  required  to  find  the 
balance,  and  when  it  is  due. 


Dr. 


James  Adamson. 


Cr. 


lUOO. 

Mar.  9 
May  12 
June  19 


To  merchandise. 


$ 

190U. 

300 

Mar.    20 

474 

April    11 

r)64 

July     10 

By  cash 

"  draft  at  30  da. 
"  cash   


$ 

247 
400 
260 
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2.  Find  the  equitable  balance  of  the  following  account : 

Dr.        John  Jones  in  account  with  Wm.  Smith.        Cr. 


1900. 

Oct.  2 
Nov.  8 
Dec.  16 


To  merchandise 

3  mo. 

4  mo. 


• 

ISOO. 

180 

Nov.  18 

120 

Dec.  24 

240 

By  mdse.,  2  mo...  150 
"  cash 200 


3.  Find  the  equated  time  for  paying  the  balance  of  the 
following  account : — 


Dr. 


Scott,  Huohes  «fe  Co. 


Cr. 


18S9. 

Jan.  29 

Feb.    5 

"    19 


Mdse.,  2  m. 
Md.se.,  3  m. 
Mdse.,  2  m. 


8519.00 
423.00 
969.©0 


1899. 
Jan.    2 

"     25 
Feb.    4 


Mdse.,  3  m. 
Mdse.,  2  m. 
Mdse.,  3  111. 


8367.00 
7.38.00 
421.00 


ALLIGATION 

20.  Alligation  is  the  process  by  which  we  find  the  mean 
or  average  price  of  a  compound  when  we  mix  or  unite  two  or 
more  articles  of  different  values. 

Ex.  1.  A  merchant  has  brown  sugar  worth  8  cents  per 
pound,  New  Orleans  worth  9  cents,  and  refined  sugar  worth 
U  cents.  How  many  pounds  of  each  kind  must  he  use  in 
order  to  form  a  mixture  worth  1 2  cents  per  pound  ? 

By  selling  the  mixture  at  12c.  per  pound  we  see  that 
8c.  (brown)  gains  4c.  on  1  lb. 

.".   Ic.  is  gained  on  |  lb. 

9c.  (New  Orleans)  gains  3c.  on  1  lb.; 

.'.    Ic.  is  .gained  on  J  lb. 

14c.  (refined)  loses  2('.  on  1  lb. ; 

.'.    Ic.  is  lost  on  ^  lb. 
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Now  with  every  cent  gain  he  must  combine 
hence  he  must  have 


cent  loan ; 


\  lb.  at  8<- 
i  lb.  at  14c 
}  lb.  at  Oc 
\  lb.  at  14c.  J 


^3  lb.  at    8e. 

6  lb.  at  14c. 

4  lb.  at    9c. 
1 6  lb,  at  14c. 


He  must,  therefore,  have  3  lb.  of  brown  sugar,  4  lb.  New 
Orleans,  and  1 2  lb.  refined. 

We  may  show  that  these  quantities  will  make  the  mixture 
required,  as  follows : 

3  lb.  at    8c.  per  lb.   =  24c. 

4  lb.  at    9c.       "       =   36c. 
12  lb.  at  14c.       "       =168c. 

1  o      =  whole  mixture.  228c.  =  value  of  mixture. 
Heh.e,  if  19  lb.  be  worth  228c. 

1  lb.  i.s  worth  ^9*  =  12c. 
Or  we  may  reason   thus:  The  Ic.  gained  on  the  \  lb.  of 
brown  exactly  balances  tiie  If-.  h»t  on  the  i  lb.  of  the  refined. 
Hence  he  must  take  \  lb.  of  the  brown  and   ^  lb.  of  the 
refined,  or  2  lb.  of  one  and  4  lb.  of  the  other. 

Similarly,  for  every  2  lb.  of  New  Orleans  there  must  be 
3  lb.  of  refined.  As  4  lb.  of  refirunl  weie  retjuirefl  to  balance 
the  brown,  and  3  lb.  of  the  refinwl  to  balance  the  New  Orleans, 
there  must  be  7  lb.  of  the  refined  in  the  compound.  Therefore,' 
the  respective  quantities  are  2  lb.  brown,  2*  lb.  New  Orleans, 
and  7  lb.  refined. 

From   the  above  we  see  that  in  examples  of  this  kind  a 
'ariety   of  answers   may  frequently  be  obtained,  and  all  of 
them   may  be  correct.      To   ascertain    their  correctness  we 
resort  to  the  method  of  proof  given  in  this  example. 

From  tiie  above  analysis  we  derive  an  easy  prat^tical  method 
of  solving  such  questions. 

Ex.  2.  How  much  sugar  at  10,  1.3,  1,5,  17  and  18c.  per  pound 
must  be  taken  to  make  a  mixture  worth  16c.  per  pound  1 
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We  proceed  im  follows  :— 


I- 1 


Differences. 


16 


6 
3 

1 

1 
2 


10 
13 
15 

17 
18 


1 
1 
1 

2,  4,  6,  8 
4,  3,  2,  1 


Write  down  the  prices  in  * 
vertical  column,  and  place  the  di/- 
fertnet*  between  these  prices  and  the 
nuan  in  a  second  vertical  column  to 
the  left.  Now  take  1  at  10, 1  at  13, 
and  1  at  16  (the  lowest  that  could 
be  taken);  this  would  represent  a 
.  .  ^o*"  of  10  as  compared  with  the 
»n«jn;  and  th.«  loss  must  be  balanced  by  taking  the  necessary 
multiples  of  the  differences,  1  and  2,  which  represent  gain,  as 
compared  with  the  mean. 

It  is  seen  that  this  loss  of  1 0  can  be  made  up  in  fimr  ways    By  2 
at  17,  4at  18;  4at  17,3at  18;  6at  17,  2  at  18;  8at  17,and  1  at  18. 
Other  combinations  may  be  made,  as  e.g.. 

Here  1  at  10,  1  at  13,  and  2  at  15,  give 
lo*»  of  11,  which  can  be  made  up  by 
multiples  of  the  differences  1  and  2 
(opposite  17  and  18)  m  live  ways,  as  in- 
dicated. 


10 
13 
15 


17 
18 

Also, 


6 

10 

3 

13 

1 

15 

1 

17 

2 

18 

1,  3,  6,  7,  9 
5,  4,  3,  2,  1 

1 
2 
1 

1,3,5,7,9,  11 
G,  5,  4,  3,  2, 1 


When  1  at  10,  2  at  13,  end  1  at  IB 
give  13  loss,  which  may  be  made  up  in 
»ix  different  ways. 


Agai 

", 

6 

10 

2 

3 

13 

1 

I 

15 

1 

1 

17 

2, 

2 

18 

7, 

Where  2  at  10,  1  at  13,  and  1 
at  15  give  lo»»  of  16,  which  may 
be  made  up  in  »even  ways. 


2,  4,  6,  8,  10,  12,  1 
7,  6,  5,  4,    3,    2,     1 
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Also, 


0 

10 

1 

3 

13 

1 

1 

16 

3 

1 

17 

i,  4,  e,  8,  10 

S 

18 

5.  4,  3,  2,  1 

When  1  at  10,  1  at  13,  and  3  at  16  give 
loM  of  12,  which  may  be  made  up  in  Jive 
ways;  and  thus  an  indefinite  number  of 
the  combinationa  may  be  fonned. 


It  should  be  observed  t  t  if  the  differences  opposite  the 
prices  leas  than  the  mnan  a  greater  together  than  the  sum 
of  th«  other  diflTerences  (as  in  the  example),  we  assign  numbers 
(the  lowest  possible)  to  the  prices  less  than  the  mean  first, 
and  vice  versa ;  e.tj.  of  the  latter  case. 

Ex.  3.  How  much  coffee  at  25,  24,  23,  22,  21,  19,  18,  and 
17  cents  per  pound  must  be  taken  to  make  a  mixture  worth 
20  cents  per  pound  ? 


Diff's. 

20 

3 

17 

2 

18 

1 

19 

1 

21 

2 

22 

3 

23 

4 

24 

5 

25 

4,  3,  2,  1,  1,  2 
1,  2,  3,  5,  4,  ^,  etc 
1,  2,  3,  2,  4,  6 

1 
1 
1 
1 
1 


Here  the  sum  of  the  dif- 
ferences in  excess  of  the  mean 
is  greater  than  that  of  the  dif- 
ferences below  the  mean.  We 
therefore  assign  /rst  numbers 
to  the  prices  which  are  greater 
than  the  mean,  viz.,  1  at  21,  1 
at  22,  1  at  23,  1  at  24,  1  at  25. 
This  gives  a  (fain  of  15,  which 
may  be  balanced  as  above  by 
1  at  19,  1  at  18,  and  4  at  17; 


or,  by  2  at  19,  2  at  18  and  3  at  17,  etc.,  etc 

Ex.  4.  A  grocer  has  12  lb.  of  brown  sugar,  worth  10c.  per 
pound,  which  he  wishes  to  mix  with  clarified  si^ar  worth  16c. 
per  pound,  so  that  the  mixture  may  l)e  worth  14c.  per  pound. 
How  many  pounds  of  clarified  sugar  must  he  take  ? 

Proceeding  as  in  the  previous  examples,  without  referene* 
to  the  qtiMTitity  of  the  brown  sugar,  we  find  that  there  must 
be  1  lb.  brown  sugar  to  2  lb.  clarified  sugar.     But  as  12  lb. 
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of  brown  8ugar  are  req.iired,  we  must  n.ultiply  each  of  these 
quantities  by  12  in  orde.  that  the  gain  and  loss  may  be 
equal.     We  shall  therefore  have  12  x  2  lb.  =  24  lb.  of  clarified 

^'!i  ^'  ^.TT""  "^'"^^^  ^  ""*  20  lb.  sugar  worth  9c.  per 
pound  and  10  lb  worth  12c.  per  pound,  with  clarified  sujar 
worth  1.JC.,  so  that  the  compound  may  sell  at  13c.  How 
much  of  the  clarified  must  he  take  ? 

20  1b.  at    9c.  =f  1.80 
'  12c.  =  «1.20 


10 


80  fa.oo 

Then,  if  30  lb.  is  worth  $3, 

The  value  of  1    "    of  the  mixture  is,  therefore,  worth  10c. 
The  question  may  then  be  read  a.s  follows  :— 
How  many  pounds    >f  clarified  sugar  worth  15c.  per  pound 
must  be  mixed  witli  :<0  lb.  of  another  kind  of  sugar,  worth 
10c.  per  pound,  so  that  the  mixture  may  be  sold  for  13c    per 
pound?  *^ 

The  question  in  this  form  ha.s  already  Wn  fully  explained. 

Ex  6.  A  merchant  has  West  India  sugar  worth   8c    per 
pound,  and  New  Orleans  sugar  worth   13c.      He   wishes  to 
combine  these  so  as  to  make  a   barrel  containing  175  1b 
which  he  may  sell  at  1  Ic.  per  pound.     How  many  ;ounds  of 
each  kind  must  he  take  ?  J  v      ^^^  oi 

Solving  the  question  without  reference  to  the  175  lb  we 
find  that  2  lb.  of  West  India  sugar  and  3  lb.  of  Isew  Orkans 
sugar  will  form  a  mixture  worth  lie.  per  pound.  Adding 
these  quantities  we  find  that  they  form  a  mixture  of  5  lb 
iJut  the  required  mixture  is  to  contain  175  lb.,  or  35  times 
0.      We  shall  therefore  have 

35  X  2  lb.  =    70  lb.  West  India  sugar. 
35  X  3  lb.  =  105  lb.  New  Orleans  sugar. 
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Examples  X 

1.  A  jew.  l.T  ir.eltt'ci  tc  ,..ther  9  oz.  of  gold  22  carats  fine, 
12  oz.  18  rnuts  fine,  9  oz.  21  carats  fine.  What  is  the 
fineness  of  the  inixtuic  ^ 

2.  If  a  merchant  mixes  7  lb.  of  sugar  worth  8c.  a  pound 
with  6  lb.  worth  9c.,  91b.  worth  10c.  and  10  lb.  worth  12c.,  for 
how  much  must  he  sell  the  mixture  to  gain  25%  ? 

3.  On  a  certain  day  the  thermometer  ranged  at  64°  from 
6  o'clock  to  9,  at  76°  from  9  to  12,  at  85°  from  12  to  3,  and 
at  68°  from  3  to  6.     What  was  the  average  temperature? 

4.  A  person  mixed  15  gal.  of  alcohol  80%  strong,  12  gal. 
90%  strong,  23  gal.  60%  strong,  and  20  gal.  70%  strong. 
What  is  the  strength  of  the  mixture? 

5.  What  quantities  of  coffee,  worth  23c.  and  35c.,  respec- 
tively, per  pound,  must  be  mixed  together  so  that  the  compound 
may  be  sold  for  30c.  per  pound  ? 

6.  Wliat  quantity  of  oats  at  35c.  per  bushel,  ryo  at  60c. 
per  bushel,  and  barley  at  80c.,  must  Ik?  taken  to  form  a 
mixture  worth  55c.  per  bushel  ? 

7.  How  much  tea,  worth,  respectively,  55c.  and  75c.  per 
pound,  must  be  mixed  with  30  lb.  worth  90c.  per  pound, 
in  order  that  the  compound  may  be  sold  for  70c.  per  pound? 

8.  How  much  water  will  it  require  to  dilute  60  gal.  of 
alcohol,  worth  $1.50  per  gallon,  so  that  the  mixture  may  be 
worth  only  $1.20  per  gallon  ? 

9.  How  many  gallons  of  kerosene  oil,  worth  60c.  per  gallon, 
must  hi  mixed  with  12  gal.  of  coal  oil,  worth  36c.,  and  8 
gal  of  Aviiora  oil,  worth  56c.,  so  that  the  compound  may  be 
sold  for  50c.  per  gallon  i 

10.  A  farmer  has  16  bu.  of  corn,  worth  48c.  per  bushel, 
and  12  bu.  of  oats  at  34c.  per  bushel,  which  he  wishes  to 
mix   with  rye  at  60c.  and  barley  at  80c.,  in  (.rder  to  sell  the 
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compound  at  56c.  per  bushel.     How  many  bushels  of  rye  and 
barley  will  be  required  1 

11.  A  confectioner  mixes  three  different  qualities  of  candy 
worth,  respectively,  He,  18c.,  and  30c.  per  pound,  so  as  to 
make  a  box  of  84  lb.  How  many  pounds  of  each  sort  must 
he  take  so  as  to  sell  the  compound  at  an  average  price  of  24c. 
per  pound  1 

12.  A  farmer  has  three  different  qualities  of  wool,  worth, 
respectively,  33c.,  37c.,  and  45c.  per  pound.  He  wishes  t!> 
make  up  a  package  amounting  to  120  lb.,  which  he  can  affoitl 
to  sell  at  39c.  per  pound.  How  many  pounds  of  each  kind 
must  he  take  ? 

13.  How  many  sheep  worth,  respectively,  $1.50,  $2,  $2.75, 
$3,  and  $4  apiece,  can  be  ta'ken  to  make  a  flock  of  300  worth 
$2.50  apiece  t 

14.  How  much  tea  at  40c.  and  50c.  per  pound  must  be 
mixed  with  36  lb.  at  60c.,  so  that  the  mixture  may  be  sold  at 
77c.,  at  a  gain  of  40%  ? 

15.  How  much  tea  at  30c.,  35c.,  40c.,  45c.,  and  50c.  must 
be  taken  to  form  a  mixture  of  100  lb.  at  56c.,  so  as  to  irain 

33^%  ?  « 

16.  A  farmer  wishes  to  mix  corn  worth  70c.  per  bushel 
with  rye  worth  75c.,  barley  worth  60c.,  and  oats  worth  45c., 
to  make  a  mixture  of  60  bu.,  which  he  may  sell  at  78c.  per 
bushel,  at  a  gain  of  20%.  How  many  bushels  of  each  kind 
must  he  take  ? 

17.  If  16  gal.  of  spirits  at  $1.25  per  gallon  are  mixed  with 
9  gal.  at  a  different  price,  and  25%  is  gained  by  selling  a 
gallon  of  the  mixture  at  $1.67^,  what  is  the  price  of  the 
second  kind  of  spirits  per  gallon  t 

18.  A  man  paid  $165  to  55  laborers,  consisting  of  men, 
women  and  boys.  To  the  men  he  paid  $5  per  week,  to  the 
women  $1  per  week,  and  to  the  boys  $J  per  week.  How 
many  were  there  of  each  ? 
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19.  A  man  bought  calves,  sheep,  and  lambs,  154  in  all,  for 
$154.  He  paid  $^  for  each  calf,  $1^  for  each  sheep,  and  $j^ 
for  each  lamb.     How  many  did  he  buy  of  each  kind  1 

20.  A  farmer  bought  100  animals  for  ^100.  Geese  at  $J 
each,  pigs  at  |3^,  and  calves  at  $10.  How  many  animals 
were  there  of  each  kind  ? 

21.  A  grocer  has  three  kinds  of  tea;  the  second  being  ^ 
as  dear  again  as  the  first,  and  the  third  ^  as  dear  again  as 
the  second.  If  he  mixes  a  certain  quantity  of  the  first  with 
twice  as  much  of  the  second  and  112  lb.  of  the  third,  and 
finds  the  mixture  to  be  f  as  dear  again  as  the  second  sort, 
of  how  many  pounds  does  the  mixture  consist  ? 
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1. 

16. 

2.  32.           3.  42.            4.  79.           5.  85. 

6.  64. 

7. 

34. 

"    73.           9.  92.          10.  99.         11.  39. 
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12.  63. 

1. 

24.5. 

2.  531.               3.  307.               4.  670. 

5.  128 

6. 

179. 

7.  463.               8.   103.               9.  256. 

10.  579. 

11. 

438. 

12.  507.             13.  686.              14.   708. 

15.  888. 

16. 

512. 

17.  4968.           18.  8765. 
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1. 

.7.3. 

2.  .364.          3.  30.02.           4.   \}. 

5.  f . 

6. 

If. 

7.  7|.            8.  1.709.           9.  8.320. 

10.  .495. 

11. 

2.516. 

12.  .822.        13.  .908.           14.  .693. 

15.   1.966. 

16. 

1.473. 
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1. 

27. 

2.  45.          3.  6.3.           4.   13.           5.  54. 
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6.  8.1. 

1. 

879. 

2.  3420.                                3.  93 

.  31,  62. 

4. 

5.5,  110, 

220,  440.     5.  35856144,  35832196.      7.  1512.     8.  9. 
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1.  2.2894. 
6.  .4308. 


2.  3.1072. 
7.  2.1006. 


3. 

8. 


6.0822. 
.8372. 


4.  7.2112. 
9.  2.0614. 


5.  .9654. 
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(a)  $4600;  (/y)f70;  (c)  8562.-50 ; 
(a)  f  36 ;  (/>)  $456.80 ;  (c)  $137.50 ; 
(e)  £7  19».  3d.  3.  $6030. 

5%.  6.  1105. 

80  to  83;  $32.  9.  $16^1- 


C  '^  $1050 ;  (e)  £537  10«. 
\^ ,  Ig.Sd.; 

4.  $4.40. 

7.  $451,  $13^\. 
10.  $520;  6%. 


Examples  VIII.     Page  212 


1.  7J  rao. 

4.  8J  mo.  after  Nov.  6 
7.  13  mo. 
10.  7^  mo. 

Examples  IX 


2.  4fVmo. 

5.  4  mo.  after  1 4  mo. 

8.  5  mo. 


1.  $431 ;  May  9. 


Page  215 
2.  $190;  March  11.         3. 
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3.  73.25° 


3.  March  18. 
6.  12^  mo. 
9.  3j  mo. 


$395 ;  May  28. 


4.  72n- 


1.  18.825  carats.  2.  12  Jo. 

5.  5  lb.  ci  first,  7  lb.  of  second. 

6.  30  bu.  oats ;  20  bu.  rye ;  20  bu.  barley. 
50  lb.  at  55c. ;  30  lb.  at  75c.  8.  15  gal.  water. 
12  gal.  kerosene.                          10.  14  bu.  rye;  14  bu.  barley. 
18  lb.  at  14c.;  18  lb.  at  18c.;  48  lb.  at  30c. 

12.  36  lb.  at  33c.;  36  lb.  at  37c. ;  48  lb.  at  4r.c. 

13.  60  at  $1.50,  60  at  $2,  120  at  $2.76,  30  at  $.3,  and  30  at  $4. 

14.  9  lb.  at  40c.,  and  9  lb.  at  50c. 

15.  10  lb.  at  30c.,  10  lb.  at  35c.,  20  lb.  at  40c.,    50  lb.  at  45c. 

and  10  lb.  hl  50c. 

16.  12  bu.  corn,  24  bu.  rye,  12  bu.  barley,  12  bu.  oats. 

17.  $1.50.  18.  30  men,  5  women,  20  boys. 

19.  14  calves,  42  sheep,  98  lambs. 

20.  92  geese,  4  pigs,  and  4  calves.  21.  130  lb. 


7. 

9. 

11. 


